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S.C. Wildlife & Marine 
Resources Department 
T H E  S O U T H  C A R O L I N A  S E A  G R A N T  C O N S O R T I U M  
C r e a t e d  b y  S o u t h  C a r o l i n a  A c t  N o .  6 4 3  i n  1 9 7 8  ( a m e n d e d  
M a y  6 ,  1 9 8 7 ,  R 1 0 6 ,  H 2 3 3 1 ) ,  t h e  p r i n c i p a l  p u r p o s e  o f  t h e  
S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  i s  t o  p r o v i d e  a  
m e c h a n i s m  f o r  t h e  d e v e l o p m e n t  a n d  m a n a g e m e n t  o f  t h e  S e a  
G r a n t  P r o g r a m  f o r  t h e  s t a t e  o f  S o u t h  C a r o l i n a  a n d  
a d j a c e n t  r e g i o n s  t h a t  s h a r e  a  c o m m o n  e n v i r o n m e n t  a n d  
r e s o u r c e  h e r i t a g e .  T h e  C o n s o r t i u m  s e r v e s  t o  s u p p o r t ,  
i m p r o v e  a n d  s h a r e  r e s e a r c h ,  e d u c a t i o n ,  t r a i n i n g ,  a n d  
e x t e n s i o n  p r o g r a m s  i n  f i e l d s  r e l a t e d  t o  o c e a n  a n d  
c o a s t a l  r e s o u r c e s .  T h e  C o n s o r t i u m  f u r t h e r  e n c o u r a g e s  
a n d  f o l l o w s  a  r e g i o n a l  a p p r o a c h  t o  s o l v i n g  p r o b l e m s  o r  
m e e t i n g  n e e d s  r e l a t i n g  t o  o c e a n  a n d  c o a s t a l  r e s o u r c e s  
i n  c o o p e r a t i o n  w i t h  a p p r o p r i a t e  i n s t i t u t i o n s ,  p r o g r a m s ,  
a n d  p e r s o n s  i n  t h e  r e g i o n .  
C h a r t e r  M e m b e r s  
T h e  m e m b e r s h i p  o f  t h e  C o n s o r t i u m  c o n s i s t s  o f  t h e  
C o l l e g e  o f  C h a r l e s t o n ,  C l e m s o n  U n i v e r s i t y ,  t h e  M e d i c a l  
U n i v e r s i t y  o f  S o u t h  C a r o l i n a ,  S o u t h  C a r o l i n a  S t a t e  
C o l l e g e ,  S . C .  W i l d l i f e  a n d  M a r i n e  R e s o u r c e s  D e p a r t m e n t ,  
T h e  C i t a d e l  a n d  t h e  U n i v e r s i t y  o f  S o u t h  C a r o l i n a .  
T h e s e  m e m b e r s  a r e  d e s i g n a t e d  a s  c h a r t e r  m e m b e r s .  
T h e  t e r m s  o f  t h e  m e m b e r s h i p  a r e  p e r p e t u a l ,  a n d  a  
m a j o r i t y  o f  t h e  c h a r t e r  m e m b e r s  m a y  v o t e  t h e  a d m i s s i o n  
o f  a  n e w  m e m b e r  i n t o  t h e  C o n s o r t i u m .  
B o a r d  o f  D i r e c t o r s  
T h e  B o a r d  o f  D i r e c t o r s  f o r  
o f  t h e  c h i e f  e x e c u t i v e  
p a r t i c i p a t i n g  e d u c a t i o n a l  
a g e n c i e s  o r  h i s  d e s i g n e e .  
t h e  C o n s o r t i u m  i s  c o m p r i s e d  
o f f i c e r  o f  e a c h  o f  t h e  
i n s t i t u t i o n s  a n d  s t a t e  
T h e  B o a r d  
C o n s o r t i u m  
d u t i e s :  
E x e c u t i v e  D i r e c t o r  
h a s  t h e  
D i r e c t o r ,  
e x p r e s s  p o w e r  t o  e m p l o y  
w h o  h a s  t h e  f o l l o w i n g  p o w e r s  
1 .  d i r e c t s  s u p e r v i s i o n  o v e r  a l l  C o n s o r t i u m  
p r o p o s a l s ;  
t h e  
a n d  
2 .  p r e p a r e s  C o n s o r t i u m  p r o p o s a l s  t o  b e  s u b m i t t e d  
t o  i n t e r e s t e d  a g e n c i e s ;  
3 .  p r e p a r e s  a n  a n n u a l  s u m m a r y  o f  a l l  s u b m i t t e d  
p r o p o s a l s ;  
4 .  n e g o t i a t e s  f u n d i n g  l e v e l s  f o r  p r o p o s a l s  
s u b m i t t e d  b y  m e m b e r  i n s t i t u t i o n s ;  
5 .  p r o v i d e s  a n  a c c o u n t i n g  t o  t h e  b o a r d  o f  t h e  
d i r e c t o r ' s  d e v e l o p m e n t  f u n d s ;  
6 .  r e q u e s t s  a n d  r e c e i v e s  f u n d s  f r o m  l o c a l ,  s t a t e ,  
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federal, and private sources for use by the 
director, Consortium, individual member 
institutions, or other persons; 
7. gathers, maintains, and makes available to 
interested persons natural resource 
information from state and federal agencies, 
higher education institutions, and any other 
appropriate entity; 
8. designates the location of the consortium 
office, subject to the approval of the board; 
9. exercises all incidental powers necessary to 
carry out the provisions of this chapter. 
Advisory Committee 
The Sea Grant Director is to be assisted by an advisory 
committee which consists of seven members who serve for 
four-year terms. These seven people, representing 
private coastal and marine users, are to be appointed 
to assist the Director with the identification of 
statewide and regional constituent needs. To date, the 
advisory committee has yet to be selected and convened. 
In addition, six program area advisory groups, 
consisting of two research professionals, two private 
sector representatives, and one public offical, assist 
in the identification of research projects and their 
incorporation into a cohesive program area package. 
OVERVIEW 
The South Carolina Sea Grant Consortium is a unique 
partnership of universities, colleges and one state 
agency working to promote and implement research, 
education and extension programs in the sphere of 
marine and coastal resources. The Consortium 
accomplishes these concurrent tasks by drawing on the 
diverse and extensive talents and expertise available 
at its seven constituent institutions: 
The 
* The Citadel 
* Clemson University 
* College of Charleston 
* Medical University of South Carolina 
* South Carolina State College 
* South Carolina Wildlife & Marine Resources 
Department 
* University of South Carolina 
Consortium is charged with bringing together 
coordinating the diverse and extensive talents 




state in resolving coastal and marine issues. Three 
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d i s t i n c t  a d v a n t a g e s  a r e  r e a l i z e d  b y  t h i s  " p a r t n e r s h i p "  
m e c h a n i s m :  
*  D u p l i c a t i o n ,  o f t e n  a  p r o b l e m  i n  s c i e n t i f i c  
r e s e a r c h ,  i s  a v o i d e d  b y  e n c o u r a g i n g  c o o p e r a t i o n  
a m o n g  t h e  d i f f e r e n t  i n s t i t u t i o n s  a n d  a m o n g  
d i f f e r e n t  d i s c i p l i n e s  w i t h i n  t h e  i n s t i t u t i o n s .  
*  T h e  p r o m o t i o n  o f  m a n p o w e r  s h a r i n g  r e s u l t s  i n  
g r e a t e r  p r o d u c t i v i t y  a n d  l o w e r  c o s t s .  
*  T h e  a b i l i t y  t o  p u t  t o g e t h e r  t e a m s  o f  f a c u l t y  a n d  
s t a f f  f r o m  t h e  v a r i o u s  m e m b e r  i n s t i t u t i o n s  t o  h e l p  
s o l v e  p r o b l e m s  o f  c o n c e r n  t o  t h e  s t a t e  m a x i m i z e s  
t h e  e f f e c t i v e n e s s  o f  e x i s t i n g  p e r s o n n e l  a t  t h e  
l o w e s t  p o s s i b l e  c o s t .  B e c a u s e  o f  t h i s ,  t h e  S o u t h  
C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  o f f i c e  c a n  o p e r a t e  
e f f i c i e n t l y  w i t h  a  v e r y  s m a l l  s t a f f .  
A s  a n  i n d e p e n d e n t  s t a t e  a g e n c y ,  t h e  C o n s o r t i u m  h a s  
e x p a n d e d  i t s  e f f o r t s  i n  m a r i n e  r e s e a r c h  p r o g r a m s ,  
e d u c a t i o n a l  a c t i v i t i e s ,  a n d  t e c h n i c a l  a n d  e x t e n s i o n  
s e r v i c e s :  i t  s e r v e s  a s  a  " b r o k e r "  b e t w e e n  i t s  m e m b e r  
i n s t i t u t i o n s  a n d  t h o s e  i n d i v i d u a l s ,  i n d u s t r i e s ,  a n d  
a g e n c i e s  t h a t  c a n  b e n e f i t  f r o m  t h e  r e s u l t s  o f  s u c h  a  
r a n g e  o f  p r o g r a m s .  T h e  e m p h a s i s  i s  p l a c e d  o n  a p p l i e d  
r e s e a r c h  b a s e d  u p o n  t h e  n e e d s  i d e n t i f i e d  b y  p o t e n t i a l  
u s e r s ;  t h e  i n f o r m a t i o n  g a i n e d  f r o m  C o n s o r t i u m  
a c t i v i t i e s  i s  t h e n  t r a n s f e r r e d  t o  t h o s e  u s e r s .  I n  
o t h e r  w o r d s ,  t h e  C o n s o r t i u m  a c t s  a s  a n  i n f o r m a t i o n  
s y n t h e s i s  a n d  d i s s e m i n a t i o n  c l e a r i n g h o u s e .  
T h e  C o n s o r t i u m  i s  r e s p o n s i b l e  f o r  t h e  a d m i n i s t r a t i o n  
a n d  m a n a g e m e n t  o f  t h e  S e a  G r a n t  P r o g r a m  f o r  t h e  s t a t e  
o f  S o u t h  C a r o l i n a .  T h e  N a t i o n a l  S e a  G r a n t  C o l l e g e  
P r o g r a m ,  s i g n e d  i n t o  l a w  i n  1 9 6 6 ,  a w a r d s  c o m p e t i t i v e  
g r a n t s  t o  s o m e  3 1  c o a s t a l  a n d  G r e a t  L a k e s  s t a t e s  f o r  
t h e  e x p r e s s  p u r p o s e  o f  a c c e l e r a t i n g  t h e  n a t i o n a l  
d e v e l o p m e n t  o f  m a r i n e  r e s o u r c e s ,  i n c l u d i n g  t h e i r  
c o n s e r v a t i o n ,  p r o p e r  m a n a g e m e n t ,  a n d  e c o n o m i c  
u t i l i z a t i o n .  I t  i s  t h r o u g h  r e s e a r c h ,  e d u c a t i o n  a n d  
e x t e n s i o n  w o r k  t h a t  t h e  o b j e c t i v e s  o f  t h e  N a t i o n a l  S e a  
G r a n t  C o l l e g e  P r o g r a m  a r e  i m p l e m e n t e d  a n d  r e a l i z e d .  
T h e  C o n s o r t i u m  d e r i v e s  i t s  m a j o r  f u n d i n g  f r o m  s e v e r a l  
s o u r c e s  - - t h e  s t a t e  o f  S o u t h  C a r o l i n a ,  t h e  N a t i o n a l  
S e a  G r a n t  C o l l e g e  P r o g r a m  a n d  o t h e r  f e d e r a l  a n d  p r i v a t e  
f u n d i n g  s o u r c e s .  T h r o u g h  a n  a n n u a l  a p p r o p r i a t i o n  f r o m  
t h e  S t a t e ,  t h e  C o n s o r t i u m  r e c e i v e s  f u n d i n g  t o  s u p p o r t  
t h e  s t a f f ,  p r o g r a m  o v e r h e a d ,  a n d  t h e  p r o g r a m  
d e v e l o p m e n t  f u n d .  T h e  N a t i o n a l  S e a  G r a n t  C o l l e g e  
P r o g r a m  O f f i c e  p r o v i d e s  f u n d i n g  p r i m a r i l y  f o r  f u l l -
s c a l e  r e s e a r c h ,  e d u c a t i o n ,  a n d  e x t e n s i o n  s e r v i c e  
p r o j e c t s .  T h i s  c o m m i t m e n t  b y  b o t h  t h e  s t a t e  a n d  t h e  
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federal government in supporting the Sea Grant 
Consortium is representative of the cooperative nature 
of the Consortium as it addresses coastal and marine 
resource issues. 
The Consortium is guided in its policy decisions at the 
state level by its Board of Directors. The Board, 
which consists of the chief executive officer of each 
of the Consortium's member institutions, meets 
regularly to review the Consortium's program and to 
propose new directions for broadening the scope of its 
activities. 
To facilitate administrative interaction between the 
Consortium and the faculty and staff of its member 
institutions, each institution has designated a liaison 
within its Sponsored Research or Financial Office. 
These liaisons provide a direct link between 
investigators and Consortium staff on matters dealing 
with the proposal process, processing of grants and 
awards, and oversight of ongoing projects and programs. 
Actual research, education, and extension work on 
Consortium projects is, of course, carried out by the 
faculty and staff at the institutions. Their expertise 
and talent are strengths of the South Carolina Sea 
Grant Consortium; enabling it to meet the challenge of 
developing and managing coastal resources in an 
efficient and comprehensive fashion. Both faculty and 
staff approach this challenge from the variety of 
perspectives inherent in their multi-disciplinary 
fields. 
In addition to providing professional expertise in many 
marine and coastal disciplines, member institutions are 
able to provide a wide range of facilities for use by 
Consortium project investigators. These investigators 
have access to more than 30 research laboratories, 
including those of the South Carolina Wildlife and 
Marine Resources Department at Fort Johnson and the 
James M. Waddell, Jr. Mariculture Research and 
Development Center in Victoria Bluff, and a large 
biomedical research facility of the Medical University 
of South Carolina. Six research vessels are available 
for field studies. Clemson University possesses the 
best agricultural engineering facilities for 
technological development and refinement in the state. 
Further, among the several field laboratories found 
throughout South Carolina, the University of South 
Carolina's 5000 square foot Belle W. Baruch Laboratory 
in Georgetown County provides a staff of twelve 
research associates and technicians with a fully 
equipped facility, including living quarters, and a 
large conference center. 
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P R O G R A M  D E V E L O P M E N T  
G e n e r a l  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  h a s  i n s t i t u t e d  
a  s t r u c t u r e d  m e c h a n i s m  f o r  i t s  p r o g r a m  i d e n t i f i c a t i o n  
a n d  d e v e l o p m e n t  p r o c e s s .  P r o g r a m  a r e a s  a r e  i d e n t i f i e d  
b y  t h e  C o n s o r t i u m  s t a f f  a n d  p r o g r a m  a r e a  a d v i s o r s  i n  
c o n s u l t a t i o n  w i t h  s t a t e  a n d  f e d e r a l  n a t u r a l  r e s o u r c e  
a g e n c i e s ,  p r i v a t e  i n d u s t r y ,  a n d  M a r i n e  E x t e n s i o n  
P r o g r a m  p e r s o n n e l .  T h e  p r o j e c t  i d e n t i f i c a t i o n  a n d  
d e v e l o p m e n t  p r o c e s s  o u t l i n e d  i n  t h e  c h a r t  b e l o w  i s  u s e d  
i n  t h e  d e v e l o p m e n t  o f  t h e  b i e n n i a l  p r o p o s a l  t o  t h e  
N a t i o n a l  S e a  G r a n t  C o l l e g e  P r o g r a m  a n d ,  g e n e r a l l y ,  f o r  
p r o p o s a l s  t o  o t h e r  f u n d i n g  s o u r c e s .  
I  C a m p u s  L i a i s o n s  :  
F e d e r a l  
A g e n c i e s  
M a r i n e  
E x t e n s i o n  
P r o g r a m  
C o n s o r t i u m  P r o j e c t  I d e n t i f i c a t i o n  
a n d  D e v e l o p m e n t  P r o c e s s  
l  
S t a t e  L e g i s l a t u r e  J  
I  
:  R e q u e s t  f o r  P r o p o s a l s  l  
R e v i e w  b y  S e a  G r a n t ,  U s e r  
G r o u p s  a n d  O t h e r  A g e n c i e s  
I  
O u t s i d e  P e e r  R e v i e w  
I  
I  F i n a l  R e v i e w  b y  
D i r e c t o r  a n d  S t a f f  
I  
P r o p o s a l  P a c k a g e  
S e l e c t e d  &  S u b m i t t e d  
I  
S i t e  V i s i t  1  
I  
R e v i s e d  P r o p o s a l  
I  
S u b m i t t e d  
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I  
U s e r  G r o u p s  
H  
S t a t e  I  
A g e n c i e s  
P r e v i o u s / C u r r e n t  
. . . _  
' S e e d '  P r o j e c t s  
For fiscal year 1990-91, the Consortium received some 
25 initial proposals in response to its call for 
proposals. Review of these proposals by qualified 
professionals from academia, government, and industry 
throughout the United States via written evaluations 
and on-site meetings was followed by submission of 
invited, fully-developed proposals. Fourteen of these 
proposals were included in the Consortium's FY90-92 
biennial proposal package to the National Sea Grant 
College Program Office for final review and 
consideration; six proposals were subsequently funded. 
These are summarized in the next section. 
In addition to federal Sea Grant project support, the 
Consortium Director is provided federal and state 
program development funds to allow for program 
flexibility and prompt response to high priority needs, 
to encourage innovative ideas and approaches, and to 
provide special support as needs arise. A number of 
development projects were funded during FY1990-91 in 
program areas that will provide a base of information 
to build and strengthen the Consortium's programs in 
future years. In addition to small awards for travel 
and equipment, the following projects were supported: 
State Development Funds 
A. SD91-l - "MPA Designated Internship Program" 
- A. Felts (College of Charleston) - ($7,850). 
B. SD91-2 - "Quaternary Evolution of the Coastal Zone 
of South Carolina: Climatic and Relative Sea 
Level Changes Based on Pollen and Plant Fragment 
Analysis" -A. Cohen (USC) - ($6,000). 
c. SD91-3 - "Sweetgrass Outreach Project" -
M. Middleton- (USC) ($2,169). 
D. SD91-5 - "Xeriscape: Landscape Water Conservation 
in the Southeast" - J. Kelly/M. Haque (Clemson) -
($5,000). 
E. SD91-6 - "Establishment of a Radiocarbon and 
Tritium Dating Facility" - s. Kuehl (USC) -
($2,500). 
F. SD91-7 - "State Hazard Mitigation Plan" -F. 
Coetzee (SC Governor's Office) - ($2,000). 
G. SD91-8 - "Update and Reprint 'Marine Recreational 
Fishing in the S.C. Lowcountry'" - J. Wescott/R. 
Bacon (Lowcountry COG) - ($1,500). 
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H .  S D 9 1 - 9  - " C h a r l e s t o n  H a r b o r  P l u m e  S t u d y  -
P r e l i m i n a r y  O c e a n o g r a p h i c  I n v e s t i g a t i o n s  - N O A A  
S h i p  F E R R E L "  - J .  B l a n t o n  ( S k i d a w a y  I n s t i t u t e ) -
( $ 3 , 0 0 0 ) .  
I .  S D 9 1 - 1 0  - " S u p p o r t  f o r  t h e  S t a t e  A q u a c u l t u r e  
C o n f e r e n c e  E n t i t l e d :  ' T h e  A t m o s p h e r e  f o r  
A q u a c u l t u r e  i n  t h e  1 9 9 0 ' s ' "  - R .  D e V o e  ( S C S G C )  -
( $ 2 , 2 5 0 ) .  
J .  S D 9 1 - l l  - " E n r i c h m e n t  P r o g r a m  f o r  t h e  1 9 9 1  f o r  t h e  
L o w c o u n t r y  S c i e n c e  F a i r "  - w .  K u b i n e c  ( C o l l e g e  o f  
C h a r l e s t o n )  - ( $ 1 , 0 0 0 ) .  
K .  S D 9 1 - 1 2  - " G e o c h e m i c a l  S t u d i e s  o f  S e d i m e n t  
D i s t r i b u t i o n  a n d  Q u a l i t y  i n  t h e  C h a r l e s t o n  E s t u a r y  
F o l l o w i n g  H u r r i c a n e  H u g o "  - T .  T i s u e  ( C l e m s o n )  -
( $ 4 , 0 0 0 ) .  
L .  S D 9 1 - 1 3  - " T e r m i n a l  P r o j e c t  P r o p o s a l "  - J .  L o n d o n /  
M .  P l e a s a n t  ( C l e m s o n )  - ( $ 5 0 0 ) .  
M .  S D 9 1 - 1 4  - " W o r l d  A q u a c u l t u r e  S o c i e t y  S e a  G r a n t  
A q u a c u l t u r e  E x h i b i t "  - M .  H i g h t o w e r  ( T e x a s  A & M  S e a  
G r a n t )  - ( $ 3 0 0 ) .  
N .  S D 9 1 - 1 5  - " W h y  D o  S o m e  I n t e r n a l  W a v e s  C a u s e  
O n s h o r e  T r a n s p o r t  o f  L a r v a e  W h i l e  O t h e r s  D o  
N o t ? "  - A .  S h a n k s  ( C o l l e g e  o f  C h a r l e s t o n )  -
( $ 4 , 7 0 0 ) .  
o .  S D 9 1 - 1 6  - " N u m e r i c a l  M o d e l i n g "  - E .  H a y t e r  
( C l e m s o n )  - ( $ 8 , 0 0 0 ) .  
P .  S D 9 1 - 1 7  - " S u p p o r t  f o r  S C  A c a d e m y  o f  S c i e n c e s  
M e e t i n g "  - A .  H y d e  ( U S C - S p a r t a n b u r g )  - ( $ 1 , 0 0 0 ) .  
Q ·  S D 9 1 - 1 8  - " P r o g r a m  P r i n t i n g  f o r  C r a w f i s h  
F e s t i v a l "  - D .  T h o m a s  ( F e s t i v a l  D i r e c t o r )  - ( $ 5 0 0 ) .  
S e a  G r a n t  D e v e l o p m e n t  F u n d s  
A .  P / M - 2 A  ( 9 0 - 9 1 )  - " G e n e t i c s  o f  t h e  H a r d  C l a m ,  
M e r c e n a r i a  m e r c e n a r i a "  - J .  H i l b i s h / R .  S h o w m a n  
( U S C )  - ( $ 7 , 5 0 0 ) .  
B .  P / M - 2 B  ( 9 0 - 9 1 )  - " P r o t e i n s  F r o m  O y s t e r  S h e l l s  a s  a  
B a s i s  f o r  B i o d e g r a d a b l e  W a t e r  T r e a t m e n t  a n d  S u p e r  
A b o r b a n t  P o l y m e r s :  P a r t  A "  - A . P .  W h e e l e r  
( C l e m s o n )  - ( $ 1 2 , 0 0 0 ) .  
C  P / M - 2 D  ( 9 0 - 9 1 )  - " C h l o r i n a t e d  P h e n o l i c  C o m p o u n d s  
i n  t h e  V i c i n i t y  o f  P a p e r  M i l l s "  - T .  B i d l e m a n  
( U S C )  - ( $ 6 , 4 0 0 ) .  
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D. P/M-2E (90-91) - "Travel Support for NOAA Ship 
Ferrel" - T. Tisue (Clemson) - ($1,000). 
E. P/M-2F (90-91) - "Publication of 'Shore and 
Beach'" - R. Wiegel (Editor of "Shore and 
Beach") - ($500). 
F. P/M-2G (90-91) - "Numerical Modeling and Sediment 
Transport at Tidal Inlets in S.C." - E. Hayter 
(Clemson) - ($4,000). 
G. P/M-2H (90-91) - "Support for the Biopolymers 
Symposium" - S. Sikes (Univ of South Alabama) -
($1,000). 
SEA GRANT PROGRAM DESCRIPTION AND REVIEW 
The South Carolina Sea Grant Consortium manages and 
administers the Sea Grant College Program for the 
State. As its primary respons i bi li ty, the Cons art i urn 
develops a program that focuses on institutional 
research, marine education, and marine extension 
services. Since 1980, the Consortium has administered 
over $10.5 million in federal and state-appropriated 
funds for over 245 research, education and extension 
service projects. For the 1990-91 fiscal year, 
projects were funded at a combined federal-state level 
of over $1.0 million. More important, however, are the 
major economic effects accrued to the state, the 
region, and, in many cases, the nation from these 
investments. 
Institutional Research 
Marine and coastal research programs 
Grant Consortium investigators are 
five program areas: 
* Living Marine Resources 
* Marine Environmental Research 
undertaken by Sea 
categorized into 
* Coastal Resources Development and Management 
* Bioengineering and Marine Technology 
* Coastal Processes 
During its first five years as a fully operational, 
independent state agency, the South Carolina Sea Grant 
Consortium gave preliminary consideration to a wide 
range of marine related projects. Beginning in FY1985-
86, the Consortium's Program Proposal reflected a 
change in direction and a shift from broad, short-term 
projects to focused, long-term program areas. This 
transition implied a commitment to addressing major 
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n e e d s  a n d  
m a n a g e r s  
e f f o r t s .  
c o n c e r n s  
t h r o u g h  
o f  c o a s t a l  a n d  m a r i n e  
o b j e c t i v e - o r i e n t e d ,  
u s e r s  a n d  
i n t e g r a t e d  
T h i s  s e c t i o n  p r o v i d e s  t h e  r e a d e r  w i t h  a  b r i e f  
o f  t h e  6  f u l l y  d e v e l o p e d  p r o p o s a l s  s e l e c t e d ,  
i n t o  t h e  f i v e  p r o g r a m  a r e a s .  
L i v i n g  M a r i n e  R e s o u r c e s  
o v e r v i e w  
g r o u p e d  
T h e  c o a s t  o f  S o u t h  C a r o l i n a  i n c l u d e s  o v e r  5 0 4 , 0 0 0  a c r e s  
o f  w e t l a n d s  a n d  m i l e s  o f  t i d a l  r i v e r s  a n d  c r e e k s ,  w h i c h  
a r e  h o m e  t o  a  n u m b e r  o f  i m p o r t a n t  c o m m e r c i a l  a n d  
r e c r e a t i o n a l  s p e c i e s  o f  f i n f i s h  a n d  s h e l l f i s h .  I n  
a d d i t i o n  t o  p r o v i d i n g  n a t u r a l  h a b i t a t  f o r  t h e s e  
i m p o r t a n t  r e s o u r c e s ,  S o u t h  C a r o l i n a  c o a s t a l  w a t e r s  
i n c l u d e  m a n y  a r e a s  i n  w h i c h  a  v a r i e t y  o f  s p e c i e s  c a n  b e  
r a i s e d  i n  a q u a c u l t u r e  o p e r a t i o n s .  I n  b o t h  i n s t a n c e s ,  
c o n s i d e r a t i o n  m u s t  b e  g i v e n  t o  m a i n t a i n i n g  h i g h  q u a l i t y  
h a b i t a t s ,  e n s u r i n g  a c c e s s  t o  t h e s e  a r e a s  a n d  b a l a n c i n g  
t h e  n e e d s  o f  f i s h e r m e n ,  a q u a c u l t u r i s t s  a n d  o t h e r  
r e s o u r c e  u s e r s .  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  h a s  o r g a n i z e d  
i t s  a q u a c u l t u r e  a n d  f i s h e r i e s  r e s e a r c h  p r o g r a m s  u n d e r  
t h e  L i v i n g  M a r i n e  R e s o u r c e s  p r o g r a m  a r e a  i n  r e c o g n i t i o n  
o f  t h e s e  m u t u a l  n e e d s .  
A q u a c u l t u r e  
T h e  d e v e l o p m e n t  o f  a q u a c u l t u r e  h a s  e v o l v e d  s l o w l y  i n  
t h e  U n i t e d  S t a t e s  a s  c o m p a r e d  t o  o t h e r  c o u n t r i e s  o f  t h e  
w o r l d ,  w h e r e  a q u a c u l t u r e  p l a y s  a  s i g n i f i c a n t  r o l e  i n  
t h e i r  e c o n o m i e s .  W i t h  g r o w i n g  u . s .  c o n s u m e r  d e s i r e  f o r  
s e a f o o d  e x c e e d i n g  d o m e s t i c  s u p p l y ,  t h e  c o n c e p t  o f  
a q u a c u l t u r e  h a s  b e e n  g a i n i n g  n a t i o n a l  a t t e n t i o n .  T h i s  
i s  t r u e  f o r  S o u t h  C a r o l i n a  w h e r e  a  v a r i e t y  o f  s p e c i e s ,  
i n c l u d i n g  h a r d  c l a m s ,  m a r i n e  s h r i m p ,  c r a w f i s h ,  b a i t f i s h  
( m i n n o w s ) ,  c a t f i s h ,  a n d  s t r i p e d  a n d  h y b r i d  b a s s ,  a r e  
c u r r e n t l y  b e i n g  c u l t u r e d  o r  e x a m i n e d  b e c a u s e  o f  t h e i r  
d e s i r a b i l i t y  f o r  a q u a c u l t u r e .  T h e  p o t e n t i a l  f o r  f u t u r e  
a q u a c u l t u r e  d e v e l o p m e n t  i s  g r e a t l y  e n h a n c e d  d u e  t o  t h e  
s u i t a b i l i t y  o f  t h e  c l i m a t e ,  p h y s i o g r a p h y ,  a n d  o t h e r  
f e a t u r e s  o f  t h e  s t a t e  a n d  r e g i o n .  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  h a s  p l a y e d  a  
p i v o t a l  r o l e  i n  d e v e l o p i n g  t h e  S t a t e  s t r a t e g y  f o r  
a q u a c u l t u r e  d e v e l o p m e n t .  C o n s o r t i u m  s t a f f  c o o r d i n a t e d  
a  s e r i e s  o f  p l a n n i n g  m e e t i n g s  a n d ,  w i t h  t h e  e n d o r s e m e n t  
o f  t h e  J o i n t  L e g i s l a t i v e  S u b c o m m i t t e e  o n  A q u a c u l t u r e ,  
p r e p a r e d  a n d  p r o d u c e d  t h e  " S t r a t e g i c  P l a n  f o r  
A q u a c u l t u r e  D e v e l o p m e n t  i n  S o u t h  C a r o l i n a "  i n  J a n u a r y  
1 9 8 9 .  T h e  S u b c o m m i t t e e  h a s  a s k e d  t h e  C o n s o r t i u m  t o  
o v e r s e e  t h e  i m p l e m e n t a t i o n  o f  t h e  P l a n ' s  4 0  
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recommendations; an effort that will continue for the 
next several years. 
The South Carolina Sea Grant Consortium continues to 
aggressively support aquaculture research and extension 
activities. These efforts directly benefit from the 
James M. Waddell, Jr. Mariculture Research and 
Development Center at Victoria Bluff, South Carolina. 
The Center, which represents a significant commitment 
by the state to aquaculture, houses state-of-the-art 
facilities and equipment available to faculty and staff 
conducting aquaculture research and extension 
activities. The Consortium works closely with the 
Center to improve opportunities for the private sector 
in their aquaculture pursuits. 
Hard Clam. Genetics Subprogram.. The hard clam fishery 
(Mercenaria spp.) has suffered significant declines in 
total landings over the last three decades despite high 
demand and correspondingly high va 1 ue. Subs eq ue nt ly, 
the development of hard clam mariculture to supplement 
the over-exploited fishery has proceeded rapidly and 
today enjoys considerable commercial development and 
promise. To achieve economic feasibility, most 
commercial mariculture operations must rely on 
extensive field growout procedures for hatchery- and 
nursery-reared seed. These procedures, while cost 
effective for large scale operations, allow 
considerable loss of stock over the average three- to 
four-year growout cycle. Decreasing total field 
exposure time during growout would significantly 
increase economic returns. Growout data from South 
Carolina indicates that a 25 percent increase in growth 
rate could decrease field growout time by about eight 
months. This would make commercial hard clam 
mariculture much more attractive to investment because 
time to initial cash flow would be reduced and total 
return on investment would increase. 
Genetic manipulation to produce faster growing 
cultivated stocks is a reasonable extension of 
aquaculture research with immediate application to 
commercial interests. Although some stock improvements 
in cultured clams have been derived through breeding 
programs at commercial facilities, no strict 
application of quantitative genetics to commercial-
scale selected breeding has been performed. The 
potential for genetic improvements in hard clams is 
great considering their ease of breeding and genetic 
manipulation, the large variation existing in 
unselected wildstock, the availability of related 
species for hybridization, high individual fecundity, 
and the existence of selected stocks from commercia 1 
and research facilities. These attributes, coupled 
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w i t h  r e s u l t s  o f  p r e v i o u s  a n d  o n g o i n g  s t u d i e s ,  i n d i c a t e  
t h a t  a  l a r g e  a n d  r a p i d  i m p r o v e m e n t  i n  g r o w t h  a n d  
s u r v i v a l  o f  h a r d  c l a m  s t o c k s  t h r o u g h  g e n e t i c  
m a n i p u l a t i o n  i s  w i t h i n  t h e  c a p a b i l i t i e s  o f  p r e s e n t  
t e c h n o l o g y .  
T h e  m a i n  o b j e c t i v e  o f  t h e  H a r d  C l a m  G e n e t i c s  S u b p r o g r a m  
h a s  b e e n  t h e  d e v e l o p m e n t  o f  i m p r o v e d  s t o c k s  o f  h a r d  
c l a m s  s u i t a b l e  f o r  r e l i a b l e  a n d  e f f i c i e n t  c u l t u r e .  
S e c o n d a r y  g o a l s  a r e  t h e  d e v e l o p m e n t  o f  t e c h n o l o g y  t o  
i m p r o v e  b r e e d i n g  a n d  c u l t u r e  m e t h o d o l o g i e s ,  a n d  t h e  
a c c u m u l a t i o n  o f  i n f o r m a t i o n  o n  m o l l u s c a n  p h y s i o l o g y ,  
g e n e t i c s ,  a n d  r e p r o d u c t i v e  b i o l o g y .  T h i s  S u b p r o g r a m  
p r o p o s e s  t o  a c c o m p l i s h  t h e s e  g o a l s  t h r o u g h  a n  
i n t e r d i s c i p l i n a r y ,  m u l t i - i n s t i t u t i o n a l  a p p r o a c h  
i n v o l v i n g  a  c o o p e r a t i v e  r e s e a r c h  p r o j e c t  o n  t h e  a p p l i e d  
b r e e d i n g  o f  t h e  h a r d  c l a m ,  M e r c e n a r i a  m e r c e n a r i a .  
T h e  f i n a l  t w o  y e a r s  o f  t h i s  e i g h t - y e a r  p r o j e c t  i s  
f o c u s e d  o n  t h e  c o m p l e t i o n  o f  t h e  f o l l o w i n g  o b j e c t i v e s :  
( 1 )  e v a l u a t e  p e r f o r m a n c e  o f  l i n e s  p r o d u c e d  i n  
p r e v i o u s  g r a n t  y e a r s ,  
( 2 )  p r o d u c e  t h i r d  g e n e r a t i o n  o f  s e l e c t e d  s t o c k s  
( F
4
)  a n d  c o m p a r e  w i t h  w i l d  a n d  p a r e n t a l  ( F
1
)  
c o n t r o l s  
( 3 )  d e t e r m i n e  g a m e t o g e n i c  a c t i v i t y  a n d  s p a w n i n g  
p e r f o r m a n c e  o f  p o l y p l o i d  c l a m  s t o c k s ,  
( 4 )  d e v e l o p  o p t i m a l  c o n d i t i o n i n g  w i n d o w s  a n d  
g a m e t e  s t o r a g e  p r o c e d u r e s ,  
( 5 )  c o m p l e t e  g e n e t i c  s u r v e y  o f  w i l d  M e r c e n a r i a  
p o p u l a t i o n s  a n d  e x a m i n e  t h e  i n h e r i t a n c e  o f  
s h e l l  m o r p h o l o g y ,  
( 6 )  i n v e s t i g a t e  v a r i o u s  a r c h i v i n g  s c h e m e s  a n d  
d e v e l o p  a  s y s t e m  s u i t a b l e  t o  t h e  s t o c k s  
d e r i v e d  f r o m  t h i s  p r o g r a m ,  
( 7 )  p r o d u c e  s e e d  f o r  t e s t i n g  i n  c o m m e r c i a l  
s h e l l f i s h  o p e r a t i o n s ,  a n d  
( 8 )  p r o d u c e  t e c h n i c a l  a n d  e x t e n s i o n  p u b l i c a t i o n s  
a n d  p a r t i c i p a t e  i n  w o r k s h o p s  a n d  c o n f e r e n c e s  
t o  d i s s e m i n a t e  i n f o r m a t i o n  d e r i v e d  f r o m  t h i s  
s t u d y ,  i n  c o o p e r a t i o n  w i t h  t h e  M a r i n e  
E x t e n s i o n  P r o g r a m .  
I n  a d d i t i o n ,  r e s e a r c h  
i n c r e a s e s  i n  g r o w t h  
t h r o u g h  p a r t i t i o n i n g  
e x a m i n i n g  
r a t e s  i n  
o f  e n e r g y  
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t h e  p o s s i b i l i t y  t h a t  
g e n e t i c  s t o c k s  o c c u r  
f r o m  r e p r o d u c t i o n  t o  
growth is being completed. Currently, investigators 
are attempting to (1) determine gametogenesis and 
fecundity of cultured stocks, polyploids and hybrids 
and (2) determine the optimum conditioning window for 
cultured stocks used in the breeding program. 
The program has received considerable direction from 
meetings of principal investigators with geneticists 
already working with bivalves (Gary Newkirk, Dalhousie 
University; Laura Adamkewicz, George Mason University; 
Richard Koehn, SUNY, Stonybrook; John Crenshaw, Georgia 
Tech). Principal investigators meet quarterly to 
evaluate status of the projects and suggest alterations 
in methodology or direction. A mid-program panel 
review of the entire program was held in December 1986 
to provide outside evaluation of the subprogram. This 
panel of SCSGC reviewers included Don Squires 
(University of Connecticut), John Kraeuter (Baltimore 
Gas and Electric), Laura Adamkewicz (George Mason 
University) and Dennis Hedgecock (University of 
California). Program goals and progress in achieving 
these goals are thus reviewed regularly and revisions 
made w he n appro p ria t e • Feedback from pro j e c t s 
investigating allozyme variation, reproductive cycles 
and physiological performance guides the breeding phase 
of the program in choosing the most advantageous 
strategies to pursue and in discontinuing strategies 
which are not proving productive. 
The Hard Clam Genetics Subprogram is highly 
interdependent. The associated projects on allozyme 
variation, reproductive analyses and physiological 
assessment could not exist without the breeding 
project, which produces the lines for analysis. The 
breeding program's success depends on feedback from 
those associated projects to evaluate the success of 
different breeding strategies. In addition to this 
necessary interdependence, the interdisciplinary 
approach of the hard clam genetics subprogram assures 
that considerable information on the physiology, 
genetics and reproduction of the hard clam will be 
derived even if none of the breeding schemes 
successfully produces improved strains. This large 
body of information will improve our understanding of 
the biology of bivalves in general and may lead to 
improved techniques for breeding and culture which will 
be of value to commercial mariculture and fishery 
management. 
Hybrid Striped Bass Subprogram. 
finfish has shown great promise in 
has been the source of innovative 
the public and private sectors. 
developed and information derived 
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The aquaculture of 
South Carolina, and 
cooperation between 
Indeed, techniques 
from South Carolina 
S e a  G r a n t  s u p p o r t  o f  h y b r i d  s t r i p e d  b a s s  r e s e a r c h  a r e  
n o w  b e i n g  u s e d  b y  c u l t u r i s t s  i n  M a r y l a n d ,  N o r t h  
C a r o l i n a ,  G e o r g i a  a n d  o t h e r  s t a t e s  w h e r e  h y b r i d  b a s s  
c u l t u r e  i s  p e r m i t t e d .  A l t h o u g h  t h e s e  s t a t e s  h a v e  b e e n  
i n v o l v e d  w i t h  t h e  g r o w t h  o f  t h i s  i n d u s t r y  f o r  m a n y  
y e a r s ,  i t  h a s  o n l y  b e e n  s i n c e  1 9 8 8  t h a t  i t  h a s  b e e n  
l e g a l  t o  c o m m e r c i a l l y  c u l t u r e  h y b r i d s  i n  S o u t h  
C a r o l i n a .  H o w e v e r ,  i n  t h a t  s h o r t  t i m e ,  e i g h t  p r i v a t e  
g r o w e r s  h a v e  d e v e l o p e d  h y b r i d  o p e r a t i o n s .  T h i s  i s  d u e  
i n  l a r g e  p a r t  t o  t h e  i n f o r m a t i o n  a n d  t e c h n i q u e s  
d e v e l o p e d  o v e r  t h e  l a s t  s i x  y e a r s  t h r o u g h  S e a  G r a n t .  
C o n s i d e r a b l e  i n t e r e s t  h a s  b e e n  f o c u s e d  o n  t h e  e v i d e n c e  
t h a t  N - 3  P U F A  i n  m a r i n e  l i p i d s  r e d u c e  t h e  r i s k s  o f  
c a r d i o v a s c u l a r  d i s e a s e  a n d  h a v e  a n  a m e l i o r a t i n g  a c t i o n  
o n  o t h e r  d i s e a s e s .  T h e  f a t t y  a c i d  c o m p o s i t i o n  o f  
a n i m a l  f a t  c a n  b e  a l t e r e d  b y  d i e t ,  i n c l u d i n g  t h a t  o f  
c u l t u r e d  f i s h ,  b u t  t o  w h a t  e x t e n t  a n d  w h a t  e f f e c t  i t  
h a s  o n  t h e  h e a l t h  o f  t h e  f i s h  a n d  i t s  o r g a n o l e p t i c  
q u a l i t y  i s  u n k n o w n .  
U n d e r  a  n e w  t w o - y e a r  p r o j e c t  i n i t i a t e d  i n  F Y 9 0  b y  
r e s e a r c h e r s  a t  C l e m s o n  U n i v e r s i t y  a n d  N M F S - C h a r l e s t o n ,  
t h e  i n f l u e n c e  o f  N - 3  l i p i d s  a n d  N - 3 : N - 6  r a t i o s  o n  t h e  
h e a l t h  a n d  p o s t - h a r v e s t  q u a l i t y  o f  h y b r i d  s t r i p e d  b a s s  
i s  b e i n g  e x a m i n e d .  S p e c i f i c a l l y ,  t h e  p r o p o s e d  s t u d y  i s  
d e t e r m i n i n g  ( 1 )  t h e  l e v e l  o f  N - 3  f a t t y  a c i d s  t h a t  c a n  
b~ i n c o r p o r a t e d  i n t o  h y b r i d s ,  ( 2 )  t h e  e f f e c t s  o f  N - 3  
f a t t y  a c i d s  a n d  r a t i o s  o f  N - 3 : N - 6  l i p i d s  o n  t h e  
p h y s i o l o g i c a l  w e l l - b e i n g  o f  h y b r i d s ,  a n d  ( 3 )  t h e  
e f f e c t s  o f  N - 3  a n d  r a t i o s  o f  N - 3 : N - 6  f a t t y  a c i d s  o n  t h e  
o x i d a t i o n ,  f u n c t i o n a l i t y  a n d  s e n s o r y  a t t r i b u t e s  o f  t h e  
m u s c l e  a f t e r  t h e  d i e t a r y  t r e a t m e n t s  a n d  d u r i n g  s t o r a g e .  
D e f i n i n g  t h e  n u t r i t i o n a l  c o n c e n t r a t i o n  o f  N - 3  P U F A  
r e q u i r e d  t o  p r o d u c e  a  h e a l t h y ,  h i g h  q u a l i t y ,  g o o d -
t a s t i n g  f i s h  w o u l d  p r o v i d e  t h e  n e c e s s a r y  i n f o r m a t i o n  
a n d  g u i d e l i n e s  t o  e x t e n d  t h e  m a r k e t  p o t e n t i a l  f o r  
h y b r i d s .  
M a r i n e  E n v i r o n m e n t a l  R e s e a r c h  
C o n t i n u e d  i n t e r e s t  i n  t h e  m a r i n e  a n d  c o a s t a l  
e n v i r o n m e n t  i s  b a s e d  p r i m a r i l y  o n  i t s  n a t u r a l  r e s o u r c e  
p o t e n t i a l  a n d  e c o n o m i c  v a l u e .  E x p l o i t a t i o n  o f  t h e  
v a r i o u s  r e s o u r c e s  a v a i l a b l e  a l o n g  t h e  c o a s t  h a s  l e d  t o  
i n c r e a s i n g  d e m a n d  a n d  c o m p e t i t i o n  f o r  t h e  r i g h t  a n d  
a c c e s s  t o  t h o s e  r e s o u r c e s .  C o u p l e d  w i t h  i n c r e a s e d  
u t i l i z a t i o n  - - e . g . ,  i n d u s t r i a l  d e v e l o p m e n t ,  
a g r i c u l t u r e ,  s h i p p i n g ,  f i s h i n g ,  a n d  r e c r e a t i o n  
i m p a c t s  o n  t h e  m a r i n e  e n v i r o n m e n t ,  i n  o n e  f o r m  o r  
a n o t h e r ,  a r e  i n e v i t a b l e .  E n c o u r a g i n g  h a r m o n y  a m o n g  a l l  
u s e r s  o f  t h e  c o a s t  a n d  t h e  m a r i n e  e n v i r o n m e n t  m u s t  b e  
o n e  o f  t h e  o v e r a l l  g o a l s  o f  m a n a g e r s  r e s p o n s i b l e  f o r  
e n s u r i n g  t h e  w i s e  u s e  a n d  c o n t r o l l e d  d e v e l o p m e n t  o f  t h e  
s t a t e ' s  n a t u r a l  r e s o u r c e s .  
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The South Carolina Sea Grant Consortium is committed to 
providing information and data to natural resource 
agencies and users for use towards minimizing and 
mitigating environmental effects resulting from these 
increasing pressures. A major area of concern has been 
identified by the Consortium - the study of estuarine 
systems and forms the basis for the research 
supported this year. 
Estuarine Subprogram 
Estuaries of the United States are considered one of 
the most productive ecosystems in the world: 
significant economic development depends on the 
maintenance of high quality estuarine systems. Many 
commercially- and recreationally-important fisheries 
species spend at least a portion of their life cycle in 
estuarine environments. Estuaries serve as buffer 
zones between freshwater riverine systems and the 
coastal ocean. They receive and process large inputs 
of freshwater, sediments, nutrients, and other 
materials that drain from terrestrial-based watersheds. 
However, the physical, chemical, and biological 
processes that control these functions are far from 
being adequately understood. 
At recent symposia de signed to develop research 
strategies and management options for U.S. estuaries, 
estuarine scientists and managers identified five basic 
categories of research: water infiows, sediment 
inflows, nutrients and other chemicals, the coupling of 
primary and secondary productivity, and fisheries 
habitat. These areas have been re-emphasized in NOAA's 
Estuarine and Coastal Ocean Science Framework. The 
S.C. Sea Grant Consortium has identified priority needs 
for its Estuarine Subprogram within the research 
framework established through these sessions. 
The primary focus of the Consortium's Estuarine 
Subprogram is on Charleston Harbor Estuary. Charleston 
Harbor, formed by the confluence of the Ashley and 
Cooper Rivers, is part of the second largest watershed 
on the East Coast (Santee-Cooper Watershed = 16,800 
square miles). The Harbor is the site of major 
military, port, industrial, commercial, resort, and 
residential activities. It has also been influenced by 
two major engineering projects: diversion of 80 
percent of the freshwater flow out of the system and 
into the Santee River in 1942; and rediversion of 80 
percent of these waters back into the system in 1985. 
As a result, Charleston Harbor Estuary presents a 
unique opportunity for the examination of a highly 
dynamic and heavily impacted system. 
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T h e  s c o p e  o f  t h e  E s t u a r i n e  S u b p r o g r a m  h a s  f o c u s e d  o n  
e l u c i d a t i n g  t h e  p h y s i c a l  a n d  b i o l o g i c a l  n a t u r e  o f  
e s t u a r i e s .  C o n s o r t i u m  e f f o r t s  h a v e  b e e n  s t r e n g t h e n e d  
t h r o u g h  c o l l a b o r a t i o n  w i t h  t h e  N O S  O f f i c e  o f  
O c e a n o g r a p h y  a n d  M a r i n e  A s s e s s m e n t ,  w h i c h  h a s  c o l l e c t e d  
d a t a  o n  c u r r e n t  a n d  t i d e  f l u c t u a t i o n s  t h r o u g h  t h e  
d e p l o y m e n t  o f  R A D S  t e c h n o l o g y  i n  t h e  H a r b o r .  
A d d i t i o n a l l y ,  m o n i e s  p r o v i d e d  t h r o u g h  t h e  N O A A  O f f i c e  
o f  O c e a n  a n d  C o a s t a l  R e s o u r c e s  M a n a g e m e n t  h a v e  b e e n  
s u p p o r t i n g  s e v e r a l  e f f o r t s  t o  c h a r a c t e r i z e  t h e  
b i o l o g i c a l ,  p h y s i c a l  a n d  c h e m i c a l  a t t r i b u t e s  o f  t h e  
e s t u a r y .  R e c e n t  S e a  G r a n t  s t u d i e s  c o n c e n t r a t e d  o n  t h e  
u t i l i z a t i o n  a n d  d i e t  o f  e s t u a r i n e  h a b i t a t  b y  p e n a e i d  
s h r i m p ,  a n d  t h e  i n f l u e n c e s  o f  p h y s i c a l  p r o c e s s e s ,  s u c h  
a s  c i r c u l a t i o n  a n d  d i s p e r s i o n ,  o n  b i o l o g i c a l  p r o c e s s e s .  
T h e  C o n s o r t i u m  a u g m e n t e d  i t s  e f f o r t s  i n  F Y 8 8 - 8 9  b y  
a d d i n g  t w o  c o m p o n e n t s  t o  f u r t h e r  c h a r a c t e r i z e  t h e  
C h a r l e s t o n  H a r b o r  e s t u a r i n e  s y s t e m .  T h e s e  
i n v e s t i g a t i o n s  f o c u s  o n  n u t r i e n t  d y n a m i c s  a n d  t h e  
r e s p o n s e  o f  w e t l a n d s  t o  c h a n g e s  i n  f r e s h w a t e r  f l o w .  
E s t u a r i n e  s c i e n t i s t s  r e c o g n i z e  t h a t  p h y s i c a l  p r o c e s s e s  
a f f e c t  s p e c i e s  r e c r u i t m e n t  a n d  h a b i t a t  u t i l i z a t i o n ,  
s p e c i e s  c o m p o s i t i o n  a n d  p r o d u c t i v i t y ,  n u t r i e n t  
d y n a m i c s ,  s e d i m e n t  t r a n s p o r t ,  a n d  p o l l u t a n t  t r a n s p o r t  
a n d  d i s p e r s i o n .  I t  i s  t h e r e f o r e  e x t r e m e l y  i m p o r t a n t  
t h a t  t h e s e  p h y s i c a l  p r o c e s s e s ,  i n c l u d i n g  t h e i r  
v a r i a b i l i t y ,  a r e  u n d e r s t o o d .  T h e  f i n a l  y e a r  o f  a  
. c o n t i n u i n g  e f f o r t  c o m p l e t e d  t h e  c h a r a c t e r i z a t i o n  o f  t h e  
p h y s i c a l  o c e a n o g r a p h i c  c o n d i t i o n s  i n  C h a r l e s t o n  H a r b o r .  
O b j e c t i v e s  f o r  t h e  r e m a i n i n g  y e a r  w e r e  t o  c o m p l e t e  t h e  
( 1 )  s i m u l a t i o n  o f  e s t u a r i n e  r e s p o n s e s  t o  c h a n g i n g  
f r e s h w a t e r  f l o w ,  r i s i n g  s e a  l e v e l ,  t i d e s ,  a n d  
m e t e o r o l o g i c a l  f o r c i n g ;  ( 2 )  m e a s u r e m e n t ,  m o d e l i n g  a n d  
v e r i f i c a t i o n  o f  t i m e  a n d  s p a c e  v a r i a t i o n s  i n  s a l i n i t y ;  
( 3 )  i d e n t i f i c a t i o n  a n d  c h a r a c t e r i z a t i o n  o f  d o m i n a n t  
d i s p e r s i o n  m e c h a n i s m s ;  ( 4 )  c a l c u l a t i o n  o f  m a t e r i a l  
f l u x e s  a l o n g  t h e  r i v e r - e s t u a r y  s y s t e m  a n d  b e t w e e n  t h e  
e s t u a r y  a n d  a d j a c e n t  w e t l a n d s ;  a n d  ( 5 )  e s t i m a t i o n  o f  
l o c a l  m a t e r i a l  s o u r c e s  a n d  s i n k s  a l o n g  t h e  e s t u a r i n e  
s a l i n i t y  g r a d i e n t .  T h e  r e s u l t s  o f  t h e s e  o c e a n o g r a p h i c  
s t u d i e s  i n  C h a r l e s t o n  H a r b o r  E s t u a r y  h a v e  p r o v i d e d  t h e  
b a s i s  f o r  a n  i m p r o v e d  u n d e r s t a n d i n g  o f  t h e  i n h e r e n t  
b i o l o g i c a l  a n d  c h e m i c a l  v a r i a b i l i t y  i n  e s t u a r i n e  
s y s t e m s ,  c r i t i c a l  f o r  a n y  a t t e m p t s  t o  m a n a g e  t h e  
r e s o u r c e  a n d  m a n ' s  i m p a c t  u p o n  i t .  
T h e  r a p i d  a n d  c o n t i n u e d  c o m m e r c i a l  a n d  r e s i d e n t i a l  
d e v e l o p m e n t  a r o u n d  t h e  C h a r l e s t o n  H a r b o r  E s t u a r y  
u n d o u b t e d l y  a f f e c t s  w a t e r  q u a l i t y .  H u m a n  a c t i v i t i e s  
a n d  n a t u r a l  p r o c e s s e s  i n f l u e n c e  t h e  d i s t r i b u t i o n  a n d  
d i s p e r s i o n  o f  n u t r i e n t  e l e m e n t s .  T h e  r e d i v e r s i o n  o f  
t h e  C o o p e r  R i v e r  w i t h  i t s  i n c r e a s e d  f r e s h w a t e r  f l o w  h a s  
a l s o  m o d i f i e d  n u t r i e n t  i n p u t s .  H o w e v e r ,  l i t t l e  b a s i c  
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information exists on the nutrient dynamics of the 
estuary, making it difficult for managers to predict 
the potential water quality changes associated with 
increased anthropogenic inputs. A continuing project 
seeks to develop an ecological-water quality model for 
the Cooper River portion of the estuary, placing 
special emphasis on the relationships among river 
discharge, non-point source loading and river-wetland 
interactions. Objectives for the study are to (1) 
develop preliminary models of estuarine water quality 
dynamics by merging existing information on carbon and 
nutrient distributions with that on wetland 
distributions and estuarine hydrography and (2) 
quantify the functional role of selected watersheds and 
their dominant wetland habitats in modifying estuarine 
distributions of water quality parameters. These 
efforts will lead to the integration of resultant 
information with existing water quality and estuarine 
ecology models towards the development of a 
comprehensive management tool for the estuary. 
The Cooper River rediversion has resulted in a 
reduction in freshwater discharge from 423 to 130 m/s. 
As a result of reduced freshwater runoff, the 
isohalines in the Cooper River portion of the estuary 
have significantly shifted upstream, resulting in a 
shift in the boundary between fresh and salt water 
intertidal wetlands. The remaining two years of a 
three-year study initiated in September 1989 will 
examine the effects of the changing salinity regime 
upon intertidal macrophyte wetland communities. The 
project will (1) develop and apply a salt balance model 
for intertidal sediments on the Cooper River, (2) 
determine species composition and biomass of intertidal 
wetland communities on the Cooper River in relation to 
the history of freshwater discharge, flood frequency 
and salt intrusion and (3) determine rates of 
methanogenesis from intertidal sediments in relation to 
salinity. The information gained in this project will 
offer a means of predicting how macrophyte communities 
will change in response to increased salt water 
intrusion, and how their productivity will be affected 
during the transition. It will also provide 
preliminary information necessary to predict the longer 
term effects of sea level rise. 
Coastal Resources Development and Management 
Coastal resource management issues in South Carolina 
are of the utmost importance to coastal zone planners, 
managers, developers, and those involved in commerce, 
industry, recreation, and tourism. The State has an 
approved Section 306 Coastal Zone Management Program 
administered by the South Carolina Coastal Council to 
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e n c o u r a g e  t h e  p r e s e r v a t i o n  a n d  
c o a s t a l  a n d  m a r i n e  r e s o u r c e s .  
b a l a n c e  t h e  n e e d s  o f  m a n y  d i v e r s e  
a v o i d  u s e  c o n f l i c t s .  
w i s e  d e v e l o p m e n t  o f  
T h e  P r o g r a m  s e e k s  t o  
i n t e r e s t s  a n d  t h e r e b y  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m  p l a n s  t o  
c o n t i n u e  e x a m i n i n g  c o a s t a l  m a n a g e m e n t  i s s u e s  i n  
c o o p e r a t i o n  w i t h  t h e  S . C .  C o a s t a l  C o u n c i l ,  o t h e r  
m a n a g e m e n t  a g e n c i e s ,  a n d  c o a s t a l  u s e r - g r o u p s .  
R e s e a r c h ,  e d u c a t i o n ,  a n d  e x t e n s i o n  p r o j e c t s  d e a l i n g  
w i t h  e c o n o m i c s ,  p o l i c y ,  l a w ,  r e g u l a t i o n ,  p r e s e r v a t i o n  
a n d  d e v e l o p m e n t  o f  t h e  c o a s t  w i l l  p r o v i d e  t h e  b a s i s  f o r  
t h e  d e v e l o p m e n t  o f  f u t u r e  C o n s o r t i u m  e f f o r t s .  N e e d s  o f  
t h e  s t a t e  a n d  r e g i o n  w i l l  t h u s  b e  s e r v e d  s i m u l t a n e o u s l y  
i n  t e r m s  o f  c o a s t a l  d e c i s i o n - m a k i n g ,  p l a n n i n g ,  a n d  
a s s e s s m e n t .  
B i o e n g i n e e r i n g  a n d  M a r i n e  T e c h n o l o g y  
I n  a n  i n c r e a s i n g l y  c o m p e t i t i v e  e c o n o m y ,  i n d u s t r y  s p e n d s  
b i l l i o n s  o f  d o l l a r s  e a c h  ye~r o n  t h e  r e s e a r c h  a n d  
d e v e l o p m e n t  o f  n e w  a n d  b e t t e r  p r o d u c t s .  R e c e n t l y ,  
a t t e n t i o n  h a s  b e e n  f o c u s e d  o n  t h e  e x p l o r a t i o n  o f  m a r i n e  
s o u r c e s  f o r  t h e s e  p r o d u c t s .  S u c h  e x p l o r a t i o n s  h a v e  
b e e n  e n h a n c e d  b y  t h e  c r e a t i o n  o f  a  f i e l d  o f  s c i e n t i f i c  
a c t i v i t y  c a l l e d  b i o t e c h n o l o g y .  A r i s i n g  o u t  o f  n e w  
d e v e l o p m e n t s  i n  m o l e c u l a r  b i o l o g y  a n d  b i o c h e m i c a l  
e n g i n e e r i n g ,  a d v a n c e s  i n  b i o t e c h n o l o g y  h a v e  a l l o w e d  
s c i e n t i s t s  a n d  r e s e a r c h e r s  t o  s t u d y  b i o l o g i c a l  
p h e n o m e n a  a s  t h e y  a p p l y  t o  t h e  m a n u f a c t u r i n g  a n d  
s e r v i c e  i n d u s t r i e s .  B i o t e c h n o l o g y  r e s e a r c h  w i t h i n  t h e  
m a r i n e  e n v i r o n m e n t  h a s  f o c u s e d  o n  t h e  e f f e c t  o f  
t e c h n o l o g i c a l  p r o c e s s e s  u p o n  m a r i n e  o r g a n i s m s  a n d  t h e  
e f f e c t  o f  t h e s e  o r g a n i s m s  a n d  t h e i r  m e t a b o l i t e s  u p o n  
m a r i n e  t e c h n o l o g i e s .  A l r e a d y ,  m a r i n e  b i o t e c h n o l o g y  
r e s e a r c h  h a s  m a d e  s i g n i f i c a n t  c o n t r i b u t i o n s  t o  t h e  
e n e r g y ,  f o o d ,  p h a r m a c e u t i c a l ,  b i o m a t e r i a l  a n d  p o l l u t i o n  
c o n t r o l  i n d u s t r i e s .  
C o n s o r t i u m  c o n t i n u e s  t o  
t o  a d v a n c e  p o l y m e r  
t h a t  a r e  b a s e d  u p o n  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  
s u p p o r t  r e s e a r c h  t h a t  s e e k s  
t e c h n o l o g i e s  u s e d  i n  i n d u s t r y  
b i o d e g r a d a b l e  p o l y p e p t i d e s .  
C o a s t a l  P r o c e s s e s  
T h e  c o a s t a l  z o n e  o f  S o u t h  C a r o l i n a  c a n  b e  d i v i d e d  i n t o  
t h r e e  s e g m e n t s .  T h e  m o r p h o l o g y  o f  t h e  c o a s t  i s  
t y p i c a l l y  r e p r e s e n t e d  a s  a  t r a n s i t i o n  z o n e  b e t w e e n  t h e  
N o r t h  C a r o l i n a  a n d  G e o r g i a  c o a s t l i n e s .  F r o m  t h e  N o r t h  
C a r o l i n a  b o r d e r  t o  W i n y a h  B a y ,  t h e  C o a s t  i s  a n  a r c u a t e  
s t r a n d ,  w i t h  b r o a d  s a n d y  b e a c h e s ,  f e w  i n l e t s ,  w e l l -
d e v e l o p e d  d u n e s  a n d  s p a r s e  s a l t  m a r s h e s .  I t  i s  a n  a r e a  
w h i c h  i n c l u d e s  a  s i g n i f i c a n t  t o u r i s m  a n d  r e c r e a t i o n  
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industry in Myrtle Beach, and an industrial base in 
Georgetown. The southern section of the coast is 
dominated by a series of barrier islands, separated 
from the mainland by miles of tidal creeks and wide 
areas of salt marsh. There are few dune systems; 
rather, tidal inlets are prevalent. Population and 
industrial growth along this coastal region has 
remained slow due to these features. However, the 
numerous barrier and sea islands have attracted 
vacationers and tourists, and form the hub of the 
resort industry. The central portion of the coast 
retains characteristics of both the northern and 
southern sections; it is also the major permanent 
population center in the South Carolina coastal zone. 
The South Carolina coast is fronted by 159 miles of 
beach ( = 1 0 , 0 0 0 acres ) and 4 0 barrier is 1 and s • As a 
result of storms, rising sea level, and high rainfall 
and other natural events, waterfront property is 
continually subjected to unpredictable erosion and 
accretion cycles, inlet migrations, and other physical 
changes. The coast of South Carolina represents an 
area of primary economic, social, and environmental 
importance. The South Carolina Sea Grant Consortium 
seeks, in examining coastal process questions, to 
address the needs of residents who live and work along 
the coast by providing information on the natural 
processes that affect their property and livelihood. 
Marine Outreach Programs 
Marine Outreach Programs represent the Consortium's 
overall commitment to provide information to public and 
private constituents concerning use and management of 
coast~l resources. Projects in education and extension 
services were the focus of the Consortium's outreach 
program during FY1990-91. 
Marine Extension Program 
The South Carolina Marine Extension Program (MEP) was 
reorganized in 1987 to more effectively provide 
advisory services to the coastal community. In the 
restructured program, the South Carolina Sea Grant 
Consortium continues the cooperative arrangement with 
the Clemson University Cooperative Extension Service 
(CES). Program direction and oversight are maintained 
by the Consortium while CES provides the basic 
extension personnel and work plans to support general 
constituent needs. Other more specific needs are 
addressed through specialist projects within Consortium 
member institutions. This structure allows the MEP to 
maintain a core unit of permanent personnel under CES 
while also having the flexibility to contract experts 
for specific extension needs. 
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T h e  M a r i n e  E x t e n s i o n  P r o g r a m  h a s  d e f i n e d  f o u r  p r i m a r y  
p r o g r a m  a r e a s  t o  r e s p o n d  t o  c o a s t a l  u s e r  n e e d s :  
*  e c o n o m i c  d e v e l o p m e n t  a n d  r e s o u r c e  m a n a g e m e n t  
*  a q u a c u l t u r e  
*  c o a s t a l  p r o c e s s e s  
*  m a r i n e  e d u c a t i o n  a n d  i n f o r m a t i o n  s e r v i c e s  
W i t h i n  t h e s e  a r e a s  M E P  a c t i v i t i e s  a r e  t a r g e t e d  t o w a r d  
a l l e v i a t i n g  p r o b l e m s  p o s e d  b y  i n a d e q u a t e  u n d e r s t a n d i n g  
o f  c o a s t a l  r e s o u r c e s  a n d  a p p r o p r i a t e  u s e  t e c h n o l o g i e s ,  
a s  w e l l  a s  h a z a r d s  i n h e r e n t  t o  v a r i o u s  u s e s  o f  t h e  
c o a s t a l  e n v i r o n m e n t .  I n f o r m a t i o n  d e l i v e r y  i s  c l o s e l y  
c o o r d i n a t e d  w i t h  t h e  C o n s o r t i u m ' s  C o m m u n i c a t i o n s  a n d  
I n f o r m a t i o n  S e r v i c e s  p r o g r a m .  
T h e  S o u t h  C a r o l i n a  M a r i n e  E x t e n s i o n  P r o g r a m  d e s i g n s  i t s  
a c t i v i t i e s  t o  m e e t  n e e d s  o f  v a r i o u s  m a r i n e  r e s o u r c e  
u s e r s  a n d  p r o v i d e s  i n f o r m a t i o n  n e c e s s a r y  t o  e n s u r e  w i s e  
a n d  e f f e c t i v e  u s e  o f  S o u t h  C a r o l i n a ' s  m a r i n e  r e s o u r c e s .  
T h r o u g h  M E P ' s  i d e n t i f i c a t i o n  o f  n e e d s ,  r e l a t e d  r e s e a r c h  
n e e d s  c a n  b e  a d d r e s s e d  i n  a  r e s p o n s i v e  a n d  e f f i c i e n t  
m a n n e r .  M E P  c o o p e r a t i v e  e f f o r t s  i n  t h e  d e v e l o p m e n t  o f  
n e w  t e c h n o l o g y  a n d  p r o v i s i o n  o f  e x t e n s i o n  s e r v i c e s  t o  
c o a s t a l  a n d  m a r i n e - r e l a t e d  b u s i n e s s e s  w i l l  e n h a n c e  t h e  
s o u n d  g r o w t h  o f  t h e  e c o n o m y  o f  S o u t h  C a r o l i n a ,  a s  w e l l  
a s  s u s t a i n e d  m a n a g e m e n t  o f  t h e  c o a s t a l  r e s o u r c e s  
e s s e n t i a l  t o  t h i s  g r o w t h .  
R e c e n t  p r o g r a m  a c c o m p l i s h m e n t s  i n c l u d e :  e s t a b l i s h m e n t  
o f  a  v o l u n t e e r  w a t e r  q u a l i t y  m o n i t o r i n g  p r o g r a m ;  
d e v e l o p m e n t  o f  e d u c a t i o n a l  m a t e r i a l s  o n  e s t u a r i e s ;  
c o o r d i n a t i o n  o f  m a r i n e  4 - H  c a m p s ;  p r e p a r a t i o n  o f  m u l t i -
i m a g e  s l i d e  p r o d u c t i o n s  e n t i t l e d  " L i v i n g  o n  t h e  E d g e "  
a n d  " C r o s s r o a d s  o f  C h a n g e "  t o  i m p r o v e  p u b l i c  
u n d e r s t a n d i n g  o f  c o a s t a l  r e s o u r c e s  a n d  t h e  n e e d  f o r  
p u b l i c  i n v o l v e m e n t  i n  d e v e l o p m e n t  p l a n n i n g  a n d  r e s o u r c e  
m a n a g e m e n t ;  o r g a n i z a t i o n  a n d  s p o n s o r s h i p  o f  t h e  S o u t h  
C a r o l i n a  A q u a c u l t u r e  F o r u m ;  p r e p a r a t i o n  o f  a n  M E P  
b o o k l e t  o n  c o a s t a l  r e g u l a t i o n  a n d  m a n a g e m e n t ;  
p a r t i c i p a t i o n  i n  t h e  p r e p a r a t i o n  o f  w a t e r  c o n s e r v a t i o n  
p r o j e c t s  o n  H i l t o n  H e a d  I s l a n d ;  d e v e l o p m e n t  o f  m a r i n e -
r e l a t e d  c l a s s r o o m  a c t i v i t i e s  c o r r e l a t e d  w i t h  o b j e c t i v e s  
o f  t h e  B a s i c  S k i l l s  A s s e s s m e n t  P r o g r a m ;  e x t e n s i o n  o f  a  
m i c r o c o m p u t e r - b a s e d  e x p e r t  s y s t e m  t o  e v a l u a t e  t h e  
v u l n e r a b i l i t y  o f  r e s i d e n t i a l  b u i l d i n g  d e s i g n s  t o  w i n d  
d a m a g e ;  n u m e r o u s  p u b l i c  p r e s e n t a t i o n s  o n  m a r i n e  d e b r i s  
a n d  s h o r e l i n e  p r o t e c t i o n ;  a s s i s t a n c e  w i t h  t h e  S . C .  
M a r i n e  E d u c a t o r s  A s s o c i a t i o n ;  a n d  e v a l u a t i o n  o f  n e w  
m a t e r i a l s  f o r  c o m m e r c i a l  s h r i m p  n e t s .  I n  a d d i t i o n ,  t h e  
M E P  w o r k s  c l o s e l y  w i t h  o t h e r  S e a  G r a n t  p r o g r a m s ,  t h e  
S  E  M A S  n e t w o r k  ,  t h e  N  a  t  i  o n  a  1  M a r i n e  F  i  s h e r i  e  s  S  e  r  v i c e  ,  
o t h e r  s t a t e  a n d  f e d e r a l  a g e n c i e s ,  a n d  o t h e r s  t o  p r o v i d e  
t i m e l y  d e l i v e r y  o f  p r a c t i c a l  i n f o r m a t i o n  t o  v a r i o u s  
u s e r  g r o u p s  a n d  t h e  g e n e r a l  p u b l i c .  
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Carolina Sea Grant Program 
resources to aquaculture 
and technology transfer over 
has committed 
research and 
the last ten 
For the last six years, the Consortium has supported 
the development of hybrid striped bass aquaculture. In 
1988, under the MEP "Core" project, a four-year hybrid 
striped bass extension effort was initiated. The 
primary objective of the effort is the transfer of 
existing hybrid bass culture technology from the 
research community to the private sector. Entering its 
final year, the hybrid bass extension project has 
developed cooperative programs with eight private 
farmers in South Carolina, using a combination of on-
site training and special workshops. The project (1) 
provides management recommendations to the eight 
growers, (2) demonstrates hands-on hatchery procedures, 
(3) demonstrates pond stocking and harvesting 
techniques and (4) provides marketing assistance. The 
effort also involves (1) conducting hybrid bass 
culture workshops for farmers and extension personnel, 
(2) preparing extension fact sheets and training videos 
and (3) summarizing and publishing results of the 
program. 
Communications and Information Services Program 
The Communications Program is designed to complement 
the Marine Extension Program by producing and 
distributing appropriate information products, 
attending coastal festivals, and using other public 
information vehicles that reach coastal constituents. 
All communications projects attempt to relate the 
complex and fragile nature of our coastal resources and 
promote public awareness of important coastal issues 
and opportunities. 
Specific goals of the Communications Program are to: 
identify specific user groups and respond to their 
needs with appropriate information products; increase 
public awareness of Consortium research and the Marine 
Extension Program; establish consistent and continuous 
contact with Consortium constituents; improve media 
familiarity and coverage of the Consortium; and develop 
support materials for Consortium festival and event 
appearances. 
Examples of CIS activities during FY 1990-1991 include: 
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P r o g r a m  A w a r d s  
T h e  C o n s o r t i u m  a n d  C I S  e a r n e d  s t a t e  a n d  l o c a l  a w a r d s  i n  
1 9 9 0  a n d  1 9 9 1 .  T h e  p u b l i c a t i o n  e n t i t l e d  " R e c y c l e ,  
S o u t h  C a r o l i n a , "  a  j o i n t  e f f o r t  o f  t h e  C o n s o r t i u m  a n d  
t h e  G o v e r n o r ' s  O f f i c e ,  r e c e i v e d  a  N o t a b l e  P u b l i c a t i o n  
A w a r d  f r o m  t h e  S . C .  S t a t e  L i b r a r y  i n  r e c o g n i t i o n  o f  i t s  
o u t s t a n d i n g  d e s i g n  a n d  c o n t e n t .  T h e  s a m e  p u b l i c a t i o n  
w a s  a l s o  r e c o g n i z e d  a t  t h e  l o c a l  l e v e l  b y  t h e  
A d v e r t i s i n g  F e d e r a t i o n  o f  C h a r l e s t o n  w i t h  a  c o v e t e d  
A d d y  A w a r d .  
M e d i a  E d u c a t i o n  
T h e  C o n s o r t i u m ' s  C o m m u n i c a t i o n s  P r o g r a m :  
*  p l a c e d  1 5  m a r i n e  s c i e n c e  f e a t u r e  s t o r i e s  
*  p l a c e d  1 3  r a d i o  P S A s  
*  g a v e  8  t e l e v i s i o n  i n t e r v i e w s  
*  p r o v i d e d  6  r a d i o  i n t e r v i e w s  
*  g a v e  1 7  n e w s p a p e r  i n t e r v i e w s  
*  c o n t r i b u t e d  t o  a n o t h e r  1 3  s t o r i e s  
E c o n o m i c  D e v e l o p m e n t :  a n d  R e s o u r c e  M a n a g e m e n t :  
T h e  W i n t e r  1 9 9 0 - 1 9 9 1  i s s u e  o f  C o a s t a l  H e r i t a g e  w a s  
d e v o t e d  t o  e x p l o r i n g  t h e  t o p i c ,  " B e y o n d  t h e  B o o m :  
R e t h i n k i n g  S t r a t e g i e s  f o r  C o a s t a l  G r o w t h "  a n d  i t s  
S u m m e r  1 9 9 1  i s s u e  t o  " T h e  N e w  T o u r i s m :  B l e n d i n g  
D e v e l o p m e n t  w i t h  C o m m u n i t y . "  
O n  J a n u a r y  2 5 ,  1 9 9 1 ,  t h e  C o n s o r t i u m  h e l d  i t s  n i n t h  
a n n u a l  w i n t e r  c o n f e r e n c e  a l s o  e n t i t l e d  " B e y o n d  t h e  
B o o m :  R e t h i n k i n g  S t r a t e g i e s  f o r  C o a s t a l  G r o w t h , "  
f e a t u r i n g  n o t e d  a r c h i t e c t  a n d  p l a n n e r  A n d r e s  D u a n y .  
S p e a k e r s  a d d r e s s e d  h o w  m o d e r n  d e v e l o p m e n t  p a t t e r n s  
s u c h  a s  u r b a n  s p r a w l  - - a f f e c t  n a t u r a l  r e s o u r c e s  a n d  
c u l t u r e ,  a n d  h o w  S o u t h  C a r o l i n a  c a n  p l a n  f o r  w i s e r  
d e v e l o p m e n t .  D i s c u s s i o n s  a l s o  i n c l u d e d  h o w  
c o m p r e h e n s i v e  l a n d  u s e  p l a n s  c a n  c o n t r i b u t e  t o  
s u s t a i n a b l e  e c o n o m i c  g r o w t h  a l o n g  o u r  c o a s t l i n e .  T h e  
c o n f e r e n c e  w a s  v i d e o t a p e d  a n d  m a d e  a v a i l a b l e  o n  V H S  t o  
2 5  r e q u e s t s  f r o m  t h e  p u b l i c .  
C o a s t : a l  P r o c e s s e s  
T h e  F a l l  1 9 9 0  i s s u e  o f  C o a s t a l  H e r i t a g e  w a s  d e d i c a t e d  
t o  " B l o w i n g  i n  t h e  W i n d :  S o u t h  C a r o l i n a ' s  C h a n g i n g  
S h o r e l i n e "  a n d  i t s  S p r i n g  1 9 9 1  i s s u e  t o  " E s t u a r i e s  a n d  
G r o w t h :  U n d e r s t a n d i n g  t h e  C o n n e c t i o n s . "  
A m o n g  p u b l i c a t i o n s  o n  c o a s t a l  p r o c e s s e s  w h i c h  t h e  
C o n s o r t i u m  m a d e  a v a i l a b l e  t o  t h e  p u b l i c  t h i s  y e a r  w e r e  
f r e e  h u r r i c a n e  c h e c k l i s t s  a n d  t r a c k i n g  c h a r t s  w h i c h  
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describe basic emergency supplies and 




On March 20, April 3 and April 17, 1991, the 
Consortium, along with the Clemson Extension Service, 
sponsored a series of S.C. Educational Television 
teleconferences which addressed current natural 
resource issues before the S.C. General Assembly, 
including freshwater wetlands, solid waste management 
and coastal building codes. 
Marine Education 
Beach Sweep/River Sweep '90 broke new records, with 
3,626 volunteers collecting 71,069 pounds of debris, 
the largest one-day cleanup in the state's history. 
The event was cosponsored by the Consortium, the S.C. 
Water Resources Commission and S.C. Clean and 
Beautiful. Beach Sweep/River Sweep volunteers recorded 
data on the debris they collected; information which 
was submitted to a national data bank at the Center for 
Marine Conservation in Washington, D.C. 
The Consortium developed and offered three slide 
programs on natural resources to community, church and 
school groups: (1) "Cleaning Up Our Act," outlining 
the effects of garbage on the environment and how th 
reduce, reuse and recycle garbage; (2) "Our Valuable 
Wetlands," which describes the state's vast wetland 
network and man's effect on them; and (3) "How to Plant 
a Dune," a description of how to stabilize sand dunes 
by planting native beach grasses. 
"A Guide to Aquatic Field Study Sites in South 
Carolina," written by Wendy Allen of the Belle w. 
Baruch Institute (University of South Carolina), was 
published by the Consortium in April 1991. It is 
designed to assist individuals and groups locate and 
use South Carolina's aquatic resources for educational 
purposes. 
Service to Other Public Agencies 
The South Carolina Sea Grant Consortium has assisted 
other public agencies with several tasks during FY90-
91. The Executive Director continues to chair the 
Interagency Advisory Staff of the Joint Legislative 
Aquaculture Committee, which oversaw the development of 
the "Strategic Plan for Aquaculture Development in 
South Carolina," coordinated and published by the 
Consortium. 
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T h e  C o n s o r t i u m  a l s o  p r o v i d e d  s t a f f  s u p p o r t  t o  t h e  
G o v e r n o r ' s  F r e s h w a t e r  W e t l a n d s  F o r u m ,  p u b l i s h e d  t h e  
W e t l a n d s  F o r u m  R e p o r t  a n d  p r e p a r e d  a n  e d u c a t i o n a l  
w e t l a n d s  s l i d e  p r e s e n t a t i o n  p a c k a g e .  A d d i t i o n a l l y ,  t h e  
C o n s o r t i u m  p r e p a r e d ,  p r o d u c e d  a n d  p u b l i s h e d  " R e c y c l e  
S o u t h  C a r o l i n a "  i n  c o n j u n c t i o n  w i t h  t h e  G o v e r n o r ' s  
O f f i c e .  
I n  e a r l y  1 9 9 0 ,  t h e  C o n s o r t i u m  w a s  a s k e d  t o  p a r t i c i p a t e  
i n  t h e  d e v e l o p m e n t  o f  a  S t a t e  H a z a r d s  M i t i g a t i o n  P l a n  
w i t h  t h e  G o v e r n o r ' s  O f f i c e .  T h i s  a c t i v i t y  i s  s t i l l  
u n d e r w a y .  
O t h e r  G r a n t s  a n d  A c t i v i t i e s  
T h e  C o n s o r t i u m  s u p p o r t s  a  v a r i e t y  o f  p r o g r a m s  a n d  
a c t i v i t i e s  t o  m e e t  i t s  g o a l  a n d  o b j e c t i v e s .  P r o j e c t s  
u n d e r t a k e n  w i t h  S e a  G r a n t  s u p p o r t  r e p r e s e n t  t h e  c o r e  
e l e m e n t s  o f  t h e  C o n s o r t i u m ' s  p r o g r a m s .  P a s s - t h r o u g h  
g r a n t s  a n d  e x t r a m u r a l  p r o j e c t s  a r e  i n i t i a t e d  t o  
c o m p l e m e n t  t h e  S e a  G r a n t  e f f o r t  a t  t h i s  t i m e ;  t h e  
f u t u r e  o f  t h e  C o n s o r t i u m  l i e s  i n  i t s  a b i l i t y  t o  
i n c r e a s e  i t s  n o n - S e a  G r a n t  p r o g r a m  s u p p o r t .  
T h i s  y e a r ,  a s  - i n  t h e  p a s t  t h r e e  y e a r s ,  t h e  C o n s o r t i u m  
h a s  s u c c e s s f u l l y  c o m p e t e d  n a t i o n w i d e  w i t h  t h e  2 9  o t h e r  
S e a  G r a n t  P r o g r a m s  i n  t h e  s e l e c t i o n  o f  t h e  S e a  G r a n t  
F e d e r a l / D e a n  J o h n  A .  K n a u s s  M a r i n e  P o l i c y  F e l l o w s .  N e d  
C y r ,  a  g r a d u a t i n g  P h . D .  s t u d e n t  a t  t h e  U n i v e r s i t y  o f  
S o u t h  C a r o l i n a ,  w a s  t h e  r e c i p i e n t  o f  a  c o v e t e d  
f e l l o w s h i p ,  w h i c h  o f f e r s  g r a d u a t e  s t u d e n t s  t r a i n i n g  i n  
f e d e r a l  p o l i c y  r e g a r d i n g  m a r i n e  a n d  G r e a t  L a k e s  n a t u r a l  
r e s o u r c e s  a n d  a l l o w s  t h e m  t o  a p p l y  t h e i r  s k i l l s  i n  t h e  
p o l i c y - m a k i n g  p r o c e s s .  
F o r  f i s c a l  y e a r  1 9 9 0 - 1 9 9 1 ,  t h e  S . C .  S e a  G r a n t  
C o n s o r t i u m  o b t a i n e d  f u n d i n g  s u p p o r t  f r o m  t h e  f o l l o w i n g  
o r g a n i z a t i o n s  f o r  t h e  f o l l o w i n g  a c t i v i t i e s :  
1 .  N a t i o n a l  S e a  G r a n t  C o l l e g e  P r o g r a m - N O A A  
*  " S u p p o r t  f o r  S e a  G r a n t  F e d e r a l  F e l l o w s  
P r o g r a m / D e a n  J o h n  A .  K n a u s s  M a r i n e  P o l i c y  
F e l l o w s h i p "  - M a r g a r e t  A .  D a v i d s o n  ( S C S G C )  -
$ 3 0 , 0 0 0 .  
*  " H e a d  S t a r t  f o r  S c i e n c e :  E x p a n s i o n  o f  
M i n o r i t y  S t u d e n t  A c c e s s  t o  S c i e n c e "  -
M a r g a r e t  A .  D a v i d s o n  ( S C S G C )  - $ 1 2 , 5 0 0 .  
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2. Office of Oceans and Atmospheric Research -
NOAA 
* "Continuation of Sediment - Water Interface 
Studies" - Dr. Thomas Tisue (Clemson) -
October, 1990 - NOAA Ship FERREL. Value = 
$56,000 (approx.) 
3. National Coastal Resources Research and 
Development Institute - NOAA 
* "Nature-Based Tourism Enterprise : An 
Alternative for Rural Coastal Economic 
Enhancement" - Dr. Robert Becker (Clemson) -
$31,360. 
4. u.s. Army Corps of Engineers 
* "Support for Conferences on the Effects of 
Hurricane Hugo" - Margaret A. Davidson 
(SCSGC) - $4,000. 
* "Description of Managed Coastal Wetland 
Impoundments at the Tom Yawkey Wildlife 
Center and Santee Coastal Reserve" - M. 
Richard DeVoe (SCSGC) - $3,500. 
5. s.c. Coastal Council 
* "Public Education Activities in Support of 
the Charleston Harbor Special Area Management 
Plan" - Dr. Mel Goodwin (SCSGC) - $15,000. 
6. s.c. Department of Health and Environmental 
Control 
* "Preparation and Publication of a Document 
on Non-Point Source Pollution" - Dr. Mel 
Goodwin (SCSGC) - $10,000. 
1. S.C. Water Resources Commission 
* "Development and Delivery of an Integrated 
Resources Education Program" - Margaret A. 
Davidson (SCSGC) - $15,000. 
8. City of Charleston - Commissioners of Public 
Works 
* "A Study of Impacts Resulting from Pipeline 
Installation and Mitigation Efforts on 
Selected Saltmarsh Ecosystem Components in 
the Ashley River and Wappoo Creek" - Dr. Mel 
Goodwin (SCSGC) - FY90 - $62,000. 
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9 .  M o u n t  G a y  F o u n d a t i o n  
*  " D e v e l o p m e n t  o f  M a r i n e  a n d  C o a s t a l  R e s o u r c e  
E d u c a t i o n  M a t e r i a l s "  - M a r g a r e t  A .  D a v i d s o n  
( S C S G C )  - $ 5 , 0 0 0 .  
1 0 .  P r i v a t e  F u n d s  ( m i s c . )  
*  " D e t e r m i n a t i o n  o f  t h e  D i s t r i b u t i o n ,  
A b u n d a n c e ,  a n d  S t a t u s  o f  C o l o n i a l  N e s t i n g  
W a t e r b i r d s  i n  S o u t h  C a r o l i n a "  - M r .  T h o m a s  M .  
M u r r a y  a n d  M r .  P h i l i p  M .  W i l k i n s o n  ( S C W M R D )  -
F Y 8 9 - $ 7 , 8 7 5 .  
*  " H y b r i d  S t r i p e d  B a s s  A q u a c u l t u r e  
D e m o n s t r a t i o n  P r o j e c t "  - D r .  T e d  S m i t h  
( S C W M R D )  - $ 2 4 , 4 8 5 .  
*  " S u p p o r t  f o r  t h e  H a r b o r w a t c h  V o l u n t e e r  
M o n i t o r i n g  P r o g r a m "  - D r .  M e l  G o o d w i n  
( S C S G C )  - $ 1 , 5 0 0 .  
E F F I C I E N C Y  A N D  E F F E C T I V E N E S S  M E A S U R E S  
T h e  S o u t h  C a r o l i n a  S e a  G r a n t  C o n s o r t i u m ,  i n  a c c o r d a n c e  
w  i  t  h  t h e  r e q u i r e m e n t  s  o f  A c  t  1  8  9  ,  S  e  c  t  i o n  1  2  9  .  5  0  ,  h a v e  
d e v e l o p e d  t h e  f o l l o w i n g  e f f i c i e n c y  a n d  e f f e c t i v e n e s s  
m e a s u r e s .  I n s o m u c h  a s  t h e  r e q u i r e m e n t s  w e r e  
e s t a b l i s h e d  i n  P r o v i s o  1 2 9 . 5 0  o f  t h e  F Y 8 9 - 9 0  
A p p r o p r i a t i o n s  A c t ,  a n d  t h e i r  d e v e l o p m e n t  w a s  r e q u e s t e d  
i n  D e c e m b e r  1 9 8 9 ,  c o m p l e t e  d a t a  a r e  n o t  a v a i l a b l e  f o r  
c o m p a r i s o n s  o f  p e r f o r m a n c e .  
O v e r a l l  M i s s i o n  S t a t e m e n t  
T o  d e v e l o p ,  s u p p o r t ,  i m p r o v e  a n d  c o o r d i n a t e  r e s e a r c h ,  
e d u c a t i o n ,  t r a i n i n g  a n d  e x t e n s i o n  e f f o r t s  t h a t  e n h a n c e  
t h e  e c o n o m i c  d e v e l o p m e n t ,  p r o p e r  m a n a g e m e n t  a n d  
c o  n  s  e  r  v  a  t  i  o n  o  f  c  o  a  s  t  a  1  a  n  d  r n a  r  i  n  e  r  e  s  o u r  c  e  s  i  n  t h e  
S t a t e  a n d  r e g i o n ,  t h r o u g h  a d m i n i s t r a t i o n  o f  t h e  S e a  
G r a n t  P r o g r a m  a n d  i n  c o o p e r a t i o n  w i t h  a p p r o p r i a t e  
i n s t i t u t i o n s ,  p r o g r a m s  a n d  p e r s o n s  i n  t h e  r e g i o n .  
P r o g r a m  T i t l e :  
A d m i n i s t r a t i o n  
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Program Perforaance Measures: 
Effectiveness: 
1. Contacts made through mass media efforts in FY90-91 
over previous years. 
Performance: 
Number of Media Placements (FY90-91) 172 
Number of Media Placements (FY89-90) 219 
Number of Media Placements (FY88-89) 152 
2. Public school science teachers and students exposed 
to and/or using marine education materials in 
FY90-91 over previous years. 
Perforaance: 
Number of Teachers/Students (FY90-91) 
Number of Teachers/Students (FY89-90) 
Number of Teachers/Students (FY88-89) 
3,312 
1, 7 2 6 
1,108 
3. Requests for information received by Consortium 
during FY90-91. 
Performance: 
Requests for information (FY90-91) = 7,205 
4. Number of and enrollment at MEP workshops and 
demonstrations during FY90-91 compared to previous 
years. 
Performance: 
Number of Workshops (FY90-91) 
Attendees (FY90-91) 






5. Sea Grant project proposals reviewed by the 
National Sea Grant College Program Office that are 
deemed technically and conceptually sound in FY90-
92 compared to previous biennial cycles. 
Perforaance: 
Percent of Proposals (FY90-92) 




6 .  I n v e s t i g a t o r s ,  p r o f e s s i o n a l s  a n d  s t u d e n t s  s u p p o r t e d  
t h r o u g h  S e a  G r a n t  r e s e a r c h ,  e x t e n s i o n  a n d  
e d u c a t i o n  p r o j e c t s  i n  F Y 9 0 - 9 1  c o m p a r e d  t o  p r e v i o u s  
y e a r s .  
P e r f o r m a n c e :  
N u m b e r  o f  I n v e s t i g a t o r s  
P r o f e s s i o n a l s  
S t u d e n t s  
N u m b e r  o f  I n v e s t i g a t o r s  
P r o f e s s i o n a l s  
S t u d e n t s  
N u m b e r  o f  I n v e s t i g a t o r s  
P r o f e s s i o n a l s  
S t u d e n t s  
( F Y 9 0 - 9 1 )  
( F Y 9 0 - 9 1 )  
( F Y 9 0 - 9 1 )  
( F Y 8 9 - 9 0 )  
( F Y 8 9 - 9 0 )  
( F Y 8 9 - 9 0 )  
( F Y 8 8 - 8 9 )  
( F Y 8 8 - 8 9 )  
( F Y 8 8 - 8 9 )  
3 2  
5  
1 9  
2 2  
1 4  
2 4  
2 4  
1 8  
2 0  
7 .  P e r c e n t a g e  c h a n g e  i n  n o n - s t a t e  p r o g r a m  b u d g e t  
( r e s e a r c h ,  e x t e n s i o n  a n d  e d u c a t i o n  a c t i v i t i e s )  i n  
F Y  9 0 - 9 1  o v e r  p r e v i o u s  y e a r .  
P e r f o r m a n c e :  
N o n - S t a t e  F u n d s  ( F Y 9 0 - 9 1 )  
%  C h a n g e  
N o n - S t a t e  F u n d s  ( F Y 8 9 - 9 0 )  
%  C h a n g e  
N o n - S t a t e  F u n d s  ( F Y 8 8 - 8 9 )  
E f f i c i e n c y :  
$ 1 , 0 3 1 , 2 2 0 .  
+ 9 . 3 %  
$  9 3 5 , 3 0 5 .  
+ 5 . 5 %  
=  $  8 8 3 , 7 0 0 .  
1 .  R a t i o  o f  s t a t e  f i n a n c i a l  s u p p o r t  t o  t o t a l  f i n a n c i a l  
s u p p o r t .  
P e r f o r a a n c e :  
R a t i o  ( F Y 9 0 - 9 1 )  
R a t i o  ( F Y 8 9 - 9 0 )  
R a t i o  ( F Y 8 8 - 8 9 )  
3 3 . 4 %  
3 5 . 0 %  
3 4 . 9 %  
2 .  A v e r a g e  c o s t  p e r  c o n s t i t u e n t  c o n t a c t  ( b a s e d  o n  t h e  
r a t i o  o f  c o s t s  a n d  d i s t r i b u t i o n  o f  p u b l i c a t i o n s  t o  
t h e  c o s t  o f  t h e  C o m m u n i c a t i o n s  p r o g r a m ) .  
P e r f o r m a n c e :  
C o s t  p e r  C o n s t i t u e n t  ( F Y 9 0 - 9 1 )  
C o s t  p e r  C o n s t i t u e n t  ( F Y 8 9 - 9 0 )  
- 2 9 -
$ 0 . 9 3  
$ 0 . 9 0  
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S.C. Sea Grant Consortium 
Balance Sheet 
June 30, 1991 
Assets Liability and Fund Balance 
Current Funds: Current Funds: 
Cash on hand 
















Prior year refund 971 





Fixed Assets Funds 
114,579 
32,735 
Equipment Inventory 134,388 Funds Balance 134,388 






S.C. Sea Grant Consortium 
Statement of Changes in Current Operating Funds 
Year Ended June 30, 1991 
Balance July 1, 1990 
Additions: 
Original Appropriation 




Personal Service Reduction 
Travel Reduction 
Equipment Reduction 
Agency Base Reduction 
Mid Year B&C Mandated Reduction 
Total Deductions 















E x h i b i t  C  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  R e s t r i c t e d  F u n d s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
B a l a n c e  T o t a l  
T o t a l  
7 / 1 / 9 0  
A d d i t i o n s  
D e d u c t i o n s  
S e a  G r a n t  C o n t r a c t s  
$  $  
$  
1 9 8 6 - 8 7  4 , 1 1 0  
4 , 1 1 0  
1 9 8 7 - 8 8  < 1 , 7 7 4 >  1 8 , 0 1 3  
1 6 , 2 3 9  
1 9 8 8 - 8 9  
< 6 , 9 1 3 >  
1 4 , 6 3 8  
7 , 7 2 5  
1 9 8 9 - 9 0  2 4 , 4 3 6  
3 4 9 , 0 7 5  3 7 3 , 5 1 1  
1 9 9 0 - 9 1  
4 3 8 , 7 8 3  4 3 8 , 7 8 3  
O t h e r  F e d e r a l  F u n d s  
<  
6 7 8 >  
2 1 , 8 1 3  
2 1 , 1 3 5  
O t h e r  
R e s t r i c t e d  F u n d s  
1 7 9 , 4 7 4  4 7 , 1 7 3  1 1 2 , 0 6 8  
T o t a l s  
$ 1 9 4 , 5 4 5  
$ 8 9 3 , 6 0 5  $ 9 7 3 , 5 7 1  
- 3 3 -
$  
B a l a n c e  
6 / 3 0 / 9 1  
1 1 4 , 5 7 9  
$ 1 1 4 , 5 7 9  
Capital Equipment 
Exhibit D 
S.C. Sea Grant Consortium 
Statement of Changes in Fixed Assets 
Year Ended June 30, 1991 
Balance 
7/1/90 
Total Total Balance 
Additions Deductions 6/30/91 
$11,404 







Totals $139,682 $11,404 $16,698 $134,388 
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E x h i b i t  E  
s . c .  S e a  G r a n t  C o n s o r t i u m  
N o t e s  t o  F i n a n c i a l  S t a t e m e n t s  
J u n e  3 0 ,  1 9 9 1  
N o t e  1  - S u m m a r y  o f  S i g n i f i c a n t  A c c o u n t i n g  P o l i c i e s  
B a s i s  o f  A c c o u n t i n g :  
T h e  f i n a n c i a l  s t a t e m e n t s  h a v e  b e e n  p r e p a r e d  o n  a n  a c c r u a l  
b a s i s .  
F u n d i n g  A c c o u n t i n g :  
T o  e n s u r e  o b s e r v a n c e  o f  l i m i t a t i o n s  a n d  r e s t r i c t i o n s  p l a c e d  
o n  t h e  u s e  o f  r e s o u r c e s  a v a i l a b l e  t o  t h e  C o n s o r t i u m ,  t h e  
a c c o u n t s  a r e  m a i n t a i n e d  i n  a c c o r d a n c e  w i t h  t h e  p r i n c i p l e s  o f  
f u n d  a c c o u n t i n g .  T h i s  i s  t h e  p r o c e d u r e  b y  w h i c h  r e s o u r c e s  
f o r  v a r i o u s  p u r p o s e s  a r e  c l a s s i f i e d  f o r  a c c o u n t i n g  a n d  
r e p o r t i n g  p u r p o s e s  i n t o  f u n d s  t h a t  a r e  i n  a c c o r d a n c e  w i t h  
s p e c i f i e d  a c t i v i t i e s  o r  o b j e c t i v e s .  S e p a r a t e  a c c o u n t s  a r e  
m a i n t a i n e d  f o r  e a c h  f u n d .  
G e n e r a l  F i x e d  A s s e t s :  
F i x e d  a s s e t s  a r e  r e c o r d e d  a s  e x p e n d i t u r e s  o f  t h e  g e n e r a l  
o p e r a t i n g  f u n d  u p o n  a c q u i s i t i o n  a n d  s u b s e q u e n t l y  c a p i t a l i z e d  
a t  a c t u a l  c o s t  i n  t h e  g e n e r a l  f i x e d  a s s e t  a c c o u n t  g r o u p .  I n  
a c c o r d a n c e  w i t h  g e n e r a l l y  a c c e p t e d  a c c o u n t i n g  p r i n c i p l e s  
p r e s c r i b e d  f o r  g o v e r n m e n t a l  f u n d s ,  a  p r o v i s i o n  f o r  
d e p r e c i a t i o n  o f  g e n e r a l  f i x e d  a s s e t s  i s  n o t  r e c o r d e d .  
G r a n t  A c c o u n t i n g :  
T h e  C o n s o r t i u m  i s  a  S t a t e  a g e n c y  i n v o l v e d  i n  o c e a n  a n d  
c o a s t a l  r e s e a r c h ,  e d u c a t i o n ,  a n d  a d v i s o r y  e x t e n s i o n  w o r k .  
I t  s e r v e s  t o  e n c o u r a g e ,  c o o r d i n a t e  a n d  f a c i l i t a t e  p r o j e c t s  
p e r t a i n i n g  t o  c o a s t a l  a n d  o c e a n  a r e a s  o f  S o u t h  C a r o l i n a  a n d  
t o  u t i l i z e  t h e  t a l e n t s  o f  i t s  m e m b e r s  t o  a d d r e s s  m a r i n e  
i s s u e s  a n d  o p p o r t u n i t i e s .  
T h e  C o n s o r t i u m  i d e n t i f i e s  t h e s e  p r o j e c t s  t h r o u g h  p l a n n i n g  
a n d  p r i o r i t y  s e t t i n g  e x e r c i s e s .  T h e  C o n s o r t i u m  a r r a n g e s  f o r  
t h e  d e s i g n  a n d  i m p l e m e n t a t i o n  o f  t h e  p r o j e c t s ,  u s u a l l y  
t h r o u g h  i t s  m e m b e r  i n s t i t u t i o n s .  O n  a  b i e n n i a l  b a s i s ,  c o r e  
p r o j e c t s  a r e  s u b m i t t e d  t o  t h e  N a t i o n a l  S e a  G r a n t  P r o g r a m  f o r  
f u n d i n g .  A d d i t i o n a l l y ,  t h e  C o n s o r t i u m  s u b m i t s  p r o j e c t  
p r o p o s a l s  t o  f e d e r a l ,  s t a t e  a n d  p r i v a t e  f u n d i n g  a g e n c i e s  f o r  
c o n s i d e r a t i o n  a n d  s u p p o r t .  A  m a j o r i t y  o f  t h e  p r o j e c t s  
f u n d e d  a r e  t h e n  s u b c o n t r a c t e d  t o  v a r i o u s  m e m b e r  
i n s t i t u t i o n s .  
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Expenditures paid by the Consortium at June 30 and not yet 
reimbursed by the primary grantor are recorded as accounts 
receivable. Revenues received on specific grants which are 
in excess of expenditures are recorded as deferred revenues. 
Note 2 - Retirement Plan 
Substantially all employees of the Consortium are covered by 
a retirement plan through the South Carolina Retirement 
System. It was not feasible to separately identify current 
year retirement plan cost included as a portion of employer 
contributions in the accompanying financial statements. 
Information regarding the excess, if any, applicable to the 
Consortium of the actuarially computed value of vested 
benefits over the total of the pension fund and any balance 
sheet accruals, less any pension prepayments of deferred 
charges is not available. By State Law, the Consortium's 
liability under the retirement plan is limited to the 
amounts appropriated therefore in the South Carolina 
Appropriation Act, plus the amount paid from other revenue 
sources for the current year. Accordingly the Consortium 
recognizes no contingent liability for unfunded costs 
associated with participation in the plan. 
Note 3 - Contingent Liabilities 
The Consortium has numerous contracts with the Federal 
Government, other State agencies and other funding sources 
for the reimbursement of specific costs related to the 
various programs described in each contract. Reimbursement 
costs subsequently deemed to be unallowable by the grantor, 
if any, would have to be repaid. A majority amount of the 
contracts are in turn subcontracted by the Consortium and 
reimb~rsed costs deemed to be unallowable would result in a 
claim by the Consortium against the subcontractor. 
Note 4 - Changes in General Fixed Assets 
Changes in general fixed assets for the year ended June 30, 













S c h e d u l e  I  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S c h e d u l e  o f  C u r r e n t  U n r e s t r i c t e d  E x p e n d i t u r e s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
O r i g i n a l  R e v i s e d  
T i t l e  
A p p r o p r i a t i o n s  A p p r o p r i a t i o n s  E x p e n d i t u r e s  
P e r s o n a l  S e r v i c e s  
$  
2 7 7 , 1 2 9  
$  
2 5 3 , 2 3 0  
$  
2 5 0 , 1 8 4  
C o n t r a c t u a l  
S e r v i c e s  6 2 , 1 8 4  5 0 , 4 1 5  5 0 , 3 8 8  
S t a t e  
D e v e l o p m e n t  4 0 , 0 0 0  5 0 , 9 5 2  5 0 , 9 5 2  
S u p p l i e s  
1 5 , 1 3 0  1 9 , 0 4 4  1 9 , 0 4 4  
F i x e d  
C h a r g e s  5 0 , 9 3 8  6 0 , 2 2 5  6 0 , 2 2 5  
T r a v e l  
1 2 , 9 3 3  2 2 , 6 3 4  2 2 , 6 1 8  
E q u i p m e n t  1 , 0 0 0  
5 9 9  5 9 8  
L i g h t ,  P o w e r ,  H e a t  4 , 5 0 0  4 , 2 1 1  4 , 1 1 3  
T r a n s p o r t a t i o n  2 , 0 0 0  1 , 3 3 9  1 , 2 1 8  
F r i n g e  B e n e f i t s  5 4 , 0 3 0  5 5 , 4 4 3  5 5 , 1 8 5  
B a l a n c e  
$ 3 , 0 4 6  




1 6  
1  
9 8  
1 2 1  
2 5 8  
T o t a l  G e n e r a l  F u n d  $  5 1 9 , 8 4 4  
$  5 1 8 , 0 9 2  $  5 1 4 , 5 2 5  $  3 , 5 6 7  
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Schedule I-A 
s.c. Sea Grant Consortium 
State Development Grants 
Year Ended June 30, 1991 
Title Grantee Expenditures 
College of Charleston Internship 




Radiocarbon & Tritium 
Internship 
Matine Rec Fishing Maps 
Skidaway Institute 
State Aquaculture Conf* 
Lowcountry Science Fair 
Chas Harbor Est After Hugo 
Terminal Project Proposal 
World Aqua Society '91 
Internal Waves & Larvae 
Numerical Modeling 
SC Academy of Science 
SC Aquaculture Fair 
Totals 

























2 '5 00 













S c h e d u l e  I I - A  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S c h e d u l e  o f  R e s t r i c t e d  E x p e n d i t u r e s  
S e a  G r a n t  1 9 8 6 - 8 7  
D e v e l o p m e n t  
S u b - C o n t r a c t s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
S u b -
C o n t r a c t  
$ 4 , 1 1 0  
P r o t e c t i o n  &  M a n a g e m e n t  I s s u e s  f o r  S . C .  W e t l a n d s  
P h y t o p l a n k t o n  E c o l o g y  o f  H a r b o r  a f t e r  H u g o  
C o m p u t e r  S e a r c h  o f  L i t e r a t u r e  o n  B e a c h  P r o c e s s e s  
T r a v e l  S u p p o r t  
T o t a l s  
- 3 9 -
C l e m s o n  
C o f C  
C l e m s o n  
u s c  
$ 2 , 5 0 0  
1 , 0 0 0  
5 0 0  
1 1 0  
$ 4 , 1 1 0  
Schedule li-B 
S.C. Sea Grant Consortium 
Statement of Changes in Sea Grant Contracts 1986-87 












A d m i n i s t r a t i o n  
D e v e l o p m e n t  
T o t a l  
S u b - C o n t r a c t s  
S c h e d u l e  I I I - A  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S c h e d u l e  o f  R e s t r i c t e d  E x p e n d i t u r e s  
S e a  G r a n t  1 9 8 7 - 8 8  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
F r i n g e  C o n t r a c t u a l  S u b -
S a l a r i e s  B e n e f i t s  S e r v i c e s  C o n t r a c t s  T o t a l  
$  3 , 4 8 7  
$  
8 3 3  $  1 , 4 4 7  
$  $  5 , 7 6 7  
1 0 , 4 7 2  1 0 , 4 7 2  
$  3 , 4 8 7  
$  
8 3 3  $  1 , 4 4 7  $  1 0 , 4 7 2  $ 1 6 , 2 3 9  
E f f e c t s  o f  H u r r i c a n e  H u g o  o n  A r t i f i c i a l  R e e f s  
H u r r i c a n e  H u g o  P h y t o p l a n k t o n  E c o l o g y  
A q u a c u l t u r e  L e n d e r s  W o r k s h o p  
S C W M R D  
C o f C  
C l e m s o n  
$  7 , 2 0 0  
3 , 2 0 0  
7 2  
T o t a l s  $ 1 0 , 4 7 2  
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Schedule III-B 
S.C. Sea Grant Consortium 
Statement of Changes in Sea Grant Contracts 1987-88 
























Trends Analyses & 
Sweetgrass 
Schedule IV-A 
S.C. Sea Grant Consortium 
Schedule of Restricted Expenditures 
Sea Grant 1988-89 
Year Ended June 30, 1991 
Sub 
Contractual Contracts Supplies Travel 
$ 621 $ $ 21 $ 591 
4,000 2, 411 11 
26 
-
$ 4,621 $ 2,411 $ 58 ~ 591 








$ 44 $ 7,725 
Schedule IV-B 
S.C. Sea Grant Consortium 

























Marine Ext. Program 
.1- Sub-Contracts 






S.C. Sea Grant Consortium 
Schedule of Restricted Expenditures 
Sea Grant 1989-90 




















$ $ 3,611 
204 59 







$ 28,628 $ 5,951 $46,298 $272,316 $10,539 $ 204 $ 3,670 $5,904 $373,510 
Schedule V-A-1 
S.C. Sea Grant Consortium 
Sub-Contracts 
Sea Grant 1989-90 
Year Ended June 30, 1991 
Title 
Applied Breeding of the Hard Clam 
Applied Breeding of the Hard Clam 
Applied Breeding of the Hard Clam 
Genetic Potential in the Hard Clam 
Assessment & Modeling Estuarine Flow 
Estuarine Nutrient Dynamics 























T i t l e  
S c h e d u l e  V - A - 2  
S . C .  S e a  G r a n t  C o n s o r t i u m  
D e v e l o p m e n t  F u n d s  
S e a  G r a n t  1 9 8 9 - 9 0  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
G r a n t e e  
G e n e t i c s  o f  t h e  H a r d  C l a m  
G e n e t i c s  o f  t h e  H a r d  C l a m  
u s c  
u s c  
T o t a l s  
- 4 7 -
E x p e n d i t u r e s  
$ 7 , 7 0 0  
7 , 5 0 0  









S.C. Sea Grant Consortium 
Marine Extension Program Sub-Contracts 

























A d m i n i s t r a t i o n  
D e v e l o p m e n t  
C o m m u n i c a t i o n s  
I n t e r n  
S c h e d u l e  V - B  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  R e s t r i c t e d  F u n d s  
S e a  G r a n t  1 9 8 9 - 9 0  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
B a l a n c e  T o t a l  
T o t a l  
7 / 1 / 9 0  
A d d i t i o n s  D e d u c t i o n s  
$  
5 , 9 1 2  
$  
2 7 , 8 5 8  
$  
3 3 , 7 7 0  
6 0 2  
1 4 , 5 9 8  1 5 , 2 0 0  
1 2 , 7 0 3  2 , 6 0 3  1 5 , 3 0 6  
8 6 9  
1 8 , 1 8 9  1 9 , 0 5 8  
M a r i n e  E x t e n s i o n  P r o g r a m  4 , 3 5 0  8 2 , 4 7 5  8 6 , 8 2 5  
S u b - C o n t r a c t s  
1 8 8 , 3 5 1  1 8 8 , 3 5 1  
S e a  G r a n t  A b s t r a c t s  1 5 , 0 0 0  
1 5 , 0 0 0  
$  2 4 , 4 3 6  
$ 3 4 9 , 0 7 4  
$ 3 7 3 , 5 1 0  
- 4 9 -
B a l a n c e  




Administration $ 12,895 
Sea Grant Abstracts 
Development 
Communications 6,140 
Marine Ext Program 27,563 
Sub Contracts 
Intern 6,000 
0, NOS Workshop 
? Long Term Trends 
Totals $ 52,598 
Schedule VI-A 
S.C. Sea Grant Consortium 
Schedule of Restricted Expenditures 
Sea Grant 1990-91 
Year Ended June 30, 1991 
Fringe Contract. Sub 
Benefits Services Contracts Supplies 
$ 1,947 $ 917 $ $ 3,895 
55,000 
500 23,251 
1,042 20,583 8,012 











Travel Equip Total 
5,405 $ $ 25,059 
55,000 
23,751 




1, 53 7 
7,054 
$ 7,946 $ 88,760 $258,572 $16,864 $2,085 $9,750 $2,208 $438,783 
S c h e d u l e  V I - A - l  
T i t l e  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S u b - C o n t r a c t s  
S e a  G r a n t  1 9 9 0 - 9 1  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
G r a n t e e  
A p p l i e d  B r e e d i n g  o f  t h e  H a r d  C l a m  S C W M R D  
A p p l i e d  B r e e d i n g  o f  t h e  H a r d  C l a m  C o f C  
A p p l i e d  B r e e d i n g  o f  t h e  H a r d  C l a m  C l e m s o n  
D i e t a r y  F a t t y  A c i d s  i n  H y b r i d  S t r i p e d  B a s s  C l e m s o n  
E s t u a r i n e  F l o w  T r a n s p o r t  U S C  
E s t u a r i n e  N u t r i e n t  D y n a m i c s  U S C  
I n t e r t i d a l  W e t l a n d  R e s p o n s e s  U S C  
H y b r i d  B a s s  T e c h  t o  t h e  P r i v a t e  S e c t o r  S C W M R D  
T o t a l s  
- 5 1 -
E x p e n d i t u r e s  
$  5 1 , 2 9 2  
6 , 8 7 6  
1 5 , 9 4 3  
7 9  5  
3 2 , 3 2 2  
2 , 6 5 2  
3 2 , 1 8 6  
2 1 , 0 7 8  
$ 1 6 3 , 1 4 4  
Schedule VI-A-2 
S.C. Sea Grant Consortium 
Development Funds 
Sea Grant 1990-91 
Year Ended June 30, 1991 
Title 
Genetics of the Hard Clam 
Protein from Oyster Shells 
Chlorinated Phenolic Compound 
Charleston Estuary Plume & Ocean Front 
















T i t l e  
M a r i n e  
E x t e n s i o n  
M a r i n e  
E x t e n s i o n  
M a r i n e  
E x t e n s i o n  
T o t a l s  
S c h e d u l e  V I - A - 3  
S . C .  S e a  G r a n t  C o n s o r t i u m  
M a r i n e  E x t e n s i o n  S u b - C o n t r a c t s  
S e a  G r a n t  1 9 9 0 - 9 1  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
G r a n t e e  
P r o g r a m  
-
E d u c a t i o n  
S C W M R D  
P r o g r a m  
C l e m s o n  
P r o g r a m  
C l e m s o n  
- 5 3 -
E x p e n d i t u r e s  
$ 1 6 , 6 6 1  
3 8 , 1 3 3  
1 0 , 3 2 9  
$ 6 5 , 1 2 3  
Schedule VI-.B 
S.C. Sea Grant Consortium 
Statement of Changes in Restricted Grants 
Sea Grant 1990-91 
Administration 
Sea Grant Abstracts 
Development 
Communications 




Long Term Trends 
Totals 


































S c h e d u l e  V I I - B  
S . C .  S e a  G r a n t  C o n s o r t i u m  
S t a t e m e n t  o f  C h a n g e s  i n  O t h e r  F e d e r a l  F u n d s  
Y e a r  E n d e d  J u n e  3 0 ,  1 9 9 1  
O C R M  
N C R I  
A C O E / I m p o u n d m e n t  
S w e e t g r a s s / N E A  
E P A  
C o a s t a l  I m p a c t s  
T o t a l s  
B a l a n c e  
7 / 1 / 9 0  
$  
( 1 2 0 )  
< 5 5 8 )  
$  < 6 7 8 )  
- 5 5 -
T o t a l  
T o t a l  
A d d i t i o n s  D e d u c t i o n s  
$  
5 1 4  
$  
5 1 4  
7 , 3 6 0  7 , 2 6 2  
2 , 8 6 3  
8 , 4 0 0  8 , 4 0 0  
7 0  
4 , 0 0 0  2 , 0 9 6  
- -
$  2 0 , 3 4 4  
$  
2 1 , 1 3 5  
B a l a n c e  
6 / 3 0 / 9 1  
$  
9 8  
< 2 , 8 6 3 )  
< S O >  
1 , 3 4 6  
- -
$  < 1 , 4 6 9 )  
Schedule VII-A 
s. c. Sea Grant Consortium 
Schedu:;.e of Other Federal Expenditures 
Year Ended June 30, 1991 
Fringe Sub 
Salaries Benefits Contractual Contracts Supplies Total 
OCRM $ $ $ $ 514 $ $ 514 
NCRI 54 7,208 7 '2 6 2 
ACOE/Impoundment 1,865 313 685 2,863 
Sweetgrass/NEA 8,400 8,400 
EPA 





Totals $ 1,865 $ 313 $ 10,079 $ 7,722 il_,156 $21,135 
Schedule VIII-A 
s . c . Sea Grant Consortium 
Schedule of Other Restricted Expenditures 
Year Ended June 30, 1991 
Fringe Contractual Sub 
Salaries Benefits Services Contracts Supplies Equipment Total 
Sale of Assets $ $ $ $ $ $ $ 
Bird Guide 1,087 83 316 4,331 9 5,826 
Beach/River Sweep 2,210 153 3,432 1, 815 7,610 
Communications Reprints 
-0-
Public Awareness 16 484 500 
PIC MD Caribbean 
-0-
Recycling Guide 12 12 
(n Undersea sc '90 887 887 
I CPW Pipeline 50,010 2,650 52,660 
Hybrid Bass Wkshp 
-0-
Donations Mise 42 436 478 
Harborwatch 340 340 
SAMP 214 214 
WR-4 Education 8,000 1,322 9,322 
Wetlands Ed Materials 
-0-
Econ Via - St. Kitts -0-
PICMD-Donation -0-
Hybrid Bass Donation 21,498 21,498 
GCFI 3,454 474 507 4,435 
PRT-Folly Beach -0-
Shrimp Workshop 4,249 4,249 
Dual Employment 3,145 892 4,037 
Totals $ 17,896 $2,924 $ 8,954 $75,839 $ 3,805 $ 2,650 $112,068 
Schedule VIII-B 
S.C. Sea Grant Consortium 
Statement of Changes in Other Restricted Funds 
Year Ended June 30, 1991 
Balance Total Total 
7/1/90 Additions Deductions 
Balance 
6/30/91 
Sale of Assets $ 1,730 $ 3,290 $ $ 5,020 
Bird Guide 12,813 7,795 5,826 14,782 
Beach Sweep/River Sweep 6,586 9,326 7,610 8,302 
Communications Reprints 3,029 289 3,318 
Public Awareness/Jr League 500 500 
PICMD - Caribbean 9 9 
Recycling Guide 185 12 173 
Undersea sc '90 887 887 
CPW Pipeline 53,991 52,660 1,331 
Hybrid Bass Workshop 232 232 
Donations-Miscellaneous 5,050 478 4,572 
Harborwatch 500 340 160 
SAMP 214 <214) 
WR4-Education 15,000 9,322 5,678 
Wetlands Ed Materials 18 18 
Econ Viability St. Kitts 3,147 <3,147> 
PICMD-Donation 279 279 
Hybrid Bass Donation 87,702 1, 7 50 21,498 67,954 
GCFI 4,109 1,833 4,4 .35 1, 5 07 
PRT - Folly Beach 8 8 
Shrimp Workshop 4,249 4,249 
Dual Employment 5,487 4,037 1,450 
Totals $179,474 $ 47~173 $112,068 $114,579 
-58-
T o t a l  N u m b e r  o f  D o c u m e n t s  P r i n t e d  
C o s t  P e r  U n i t  
2 5 5  
$  2 . 1 1  
P r i n t i n g  C o s t  - S . C .  S t a t e  B u d g e t  &  C o n t r o l  B o a r d  ( u p  t o  2 5 5  c o p i e s )  $  5 3 7 . 6 4  
P r i n t i n g  C o s t  - I n d i v i d u a l  A g e n c y  ( r e q u e s t i n g  o v e r  2 5 5  c o p i e s )  $ .  _ _ _  _  
T o t a l  P r i n t i n g  C o s t  
$  5 3 7 . 6 4  
